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Singer Fumi ture Can~Jany 
Plant lb. 33 
Lenoir, N)Lth Carolina 28695 

f g ~ Identification 
_q \'-...~/1 ; Permit Number 
~r~cf 

'\.' ,, 
"'~1 I'AQI \.(. 

~.ertnit. 
~rsuarat to the Solid Waste Disposal Act, as amended by the Resource Conservation 
and Recovery A::t of 1976, as a'1lende<? -~42 USC §6901 et seq., c01m0nly known as 
RCRA) and regulations pranulgated thereunder by the u.s. E:wironmental Protection 
/l.gency (EPA) (ccx::lified and to be ccx::lified in Title 40 of the Code of Federal 
Pegulations), a permit is issued to Singer Furniture Company (hereafter called 
the Pe~ittee), who operates a hazardous waste facility located in Lenoir, ~rth 
Carolina latitude 35°53'45" l'brth and longitude 81°33'00" ~st. 

~ This ?emdt, in conjunction with the Hazardous Waste·· Permit issued by the State 
of N:>rth Carolina, constitutes the RCRA permit for this facility. 'lhe Permittee 
shall be required to investigate any releases of hazardous waste or hazardous 

. constituents from any solid waste management unit at the facility regardless of 
_ ... ~he time at which waste was placed in ~uch unit and to take appropriate corrective 
~ / action for any such releases. The Penni t also requires the Permittee to c1~rtify 
~ annua~ly that on-site generation of hazardous waste is minllnized to the extent 
-~ pract1cable. 
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The Permi tl::ee must ccrnply with all terms and conditions of this permit. 'D1is 
permit consists of the conditions contained herein (including those in any attach­
rr~nts) and applicable regulations contained in 40 CFR Parts 260 through 254, 266, 
268, 270, and 124 as specified in the permit and statutory requiranents of OCRA, 
as ~~ended by the Hazardous and SOlid r~ste Amendments of 1984, P. L. 98-616r 
(the RCRA amencinents). lbthin;;J in this peonit shall preclude the Regional Jdnini­

·strator from· reviewing and modifyirq tJ1e permit at any time during its term in 
accordance with 40 CFR §270.41. 

•!his Permit is based on the assunption that the information and reports sul::mitted 
to nate, and subsequent to issuance of this penni~ by the Permi ttea are accurate· 
~~Y inaccuracies found in t~is·information may be grounds for termination or 
rncdific.3tion of this· permit in accordance with 40 CFR §270.4lr' §270.42, &nd 
§270.43 and p:>tential enforcement esction. 1he ~rmi ttee must inform E:PA of any 
deviation fra11 or changes in the infol:r.latiori in the application which would 
affect the Permittee's ability to comply with the applicable regulations or 
parmi t- conditions. 

This Per.nit is effective as of July 30, 1988, and shall remain in effect until 
July 30, 1998, unless revoked and reissued, or terminated under 40 CFR §§270.41 
and .43 or continued in accor.d&nce with 40 CFR S270.Sl(a). 

F:;i!i;~ 
D1rector 

I 'Date 

l·:aste Mana:Jement Division 
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PART I - STANDI\,R]) CC:X-.JDITIONS 

I.A. EFFECT OF PERMIT . 

Compliance with this RCRA permit constitutes compliance, for 
pur[X)ses of enforcement, with Subtitle C of RCRA except for those 
requirements not included in the permit v;hich becane effective by 
statute or which are promulgated under 40 CFR Part 268 restricting 
placement of hazardous waste in or on the land. Issuance of this 
permit does not convey property rights df any sert or any exclusive 
privilege: nor does it authorize any injury to persons or property, 
any invasion Qf other private rights,.~_or any infringement of state or 
local law or regulations. Canpliance with the terms of this permit 
does not constitute a defense to any order issued or any action 
brought under Section 3013.-.or Section 7003 of RCRA, Sections 106(a), 
104, or 107 of the Canprehensive Environnental Response, Canpensation, 
and Liability Act of 1980 (42 u.s.c. 9601 et seg., commonly known as 
CERCLA), or any other law providing for proteGtion of public health 
or the environment. 

I. B. PER1-1IT AC!IONS 

This permit may be modified, revoked and reissued, or terminated for 
cause as specified in 40 CFR §§270.41, 270.42, and 270.43. The 
filing of a request for a permit modification, revocation and reissuance, 
or termination, or the notification of planned changes 1 or anticipated 
noncompliance on the part of the Permittee does not stay the applicability 
or enforceability of any permit condition. 

I.C. SEVERABILITY 

The provisions of this permit are severable, as specified in 40 CFR 
§124.16 and if any provision of this pennit or the application of any 

. provision of this permit to any circumstance is held invalid, the 
application of such provision to other circumstances and the remainder 
of.this permit shall not be affected thereby. 

I. D. OOTIES AND REQUIREMENTS 

I.D.l. Duty to Comply 

1.0.2. 

'Ihe Permittee shall canply with all conditions of this permit, 
except to the extent and for the duration such noncompliance is 
authorized by an emergency permit. Any permit noncompliance, 
other than noncompliance authorized by an emergency peiiDi t, 
constitutes a violation of RCRA and is grounds for enforcement 
action, pennit termination, revocation and reissuance, modifica­
tion 1 or denial of a permit renewal applicatio~. : . 

D.lty to Reapply 

If the Permittee will continue an activity allowed by this 
permit after the expiration date of this permit, the Permittee 
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shall subnit a canQlete aQQlication for a new permit at least 180 
days befot-e this pennit expin!s, unless permission for a later 
date has been granted by· the Regional Administrator. 

r • •• •. 

r.o.J. Permit Expiration 

I. D. 4. 

I. D. 5. 

I.D.6. 

If the State does not have RCRA hazardous waste permitting authority 
under 40 CFR Part 271 for the 1984 'OCRA Amendnents, this permit and 
all conditions her~in will remain in effect beyond the-permit's 
expiration date, as s~cified in 40 CFR §270.51, if the Permittee has 
submitted a timely, canplete application in accordance with 40 CFR 
§270.10(c) and, through no fault of the Permittee, the Regional 
Administrator has not issued a new permit with an effective date 
under 40 CFR §124.15 on or before the expiration date of the previous 
permit. 

If the state does have RCRA hazardous waste permitting authorit:y 
under 40 CFR Part 271 for the 1984 RCRA ;.mendments and if the 
Permittee has submitted·a timely and complete application under 
applicable state law and regulati.ons, the terms and conditions of 
this permit continue in force beyond the expiration date of the 
permit, but only until the effective date of the state's issuance 
or denial of a state RCRA permit. 

Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for the Fermdttee in an enforcement 
action that it would hava been necessary to halt or reduce the 
permitted activity in order to maintain canpliance with the condi­
tions of this permit. 

Duty to Mitigate 

In the event of nonconpliance with th~ permit, the Pennittee shall 
take all reasonable steps to minimize releases to the environment, 
and shall carry out such measures as are reasonable to prevent 
significant adverse impacts on hunan health or the environment. 

Proper Operation and Maintenance 

: ~: -- ~ 

The Permittee shall at all times properly operate and maintain all 
facilities- and systans of treatment and control (and related ap­
purtenances) which are installed or used by the Permittee to achieve 
canpliance with the conditions. of this pennit. Proper operation 
and maintenance includes effective perfonnance, adequate funding, 
adequate operator staffing and training, arld adequate laboratory 
and process controls, including appropriat~ quality·assurance 
procedures. This provision requires the operation of backup or ·· 
auxiliary facilities or similar systems only when necessary to 

... --~-- . 

achieve compliance with the conditions of the peonit. · 

. ~~--· . 
...... · •: I 
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I. D. 7. 

I. D. 8. 

Duty to Provide Information 

The Fet~nittee shall furnish to the Regional Administrator, within 
a reasonable time, any relevant infor.mation which the RL~ional 
Administrator may request to determine whether cause exists for 
modifyirg, revoking, and reissuing, or terminatirq this ~nni t, or 
to determine canpliance with this ~rmit. The Permittee shall 
also furnish to the Regional Administrator, upon request, copies 
of records required to be kept by this penni t. 

Inspectiqn and Entry 

1he F\:!nnittee shall allow the Regional Mministrator, or an 
authorized representative, upon the presentation of credentials 
and other documents as may ~e required by _,law to: 

I.D.8.a. Enter at reasonable times upon the Per.mittee's premises where a 
regulated activity is located or conducted, or where records must 
be kept under the concH tions of this .·i)ez:mi t: 

r. D. B. b. Have access to and copy, at reasonable times, any records that 
must be kept un1er the conditions of this penmit; 

r.o.a.c. Inspect at reasonable timas any facilities, equipment (including 
monitorirq and control equipnent), practices, or operations regu­
lated, or required under this per.mit; and 

I.D.S.d. Sample or monitor, at reasonable times, for the purposes of 
assuring permit canpliance or as otherwise authorized by OCRA, 
any substance, or parameters at any location. 

· I.D.9. Monitoring and Records 

I.D.9.a •.. Samples and measurements taken for the purpose of monitoring shall 
be representative of the rronitored ac.tivi_ty. 'Ihe methcd used to 
obtain a representative sample to be analyzed must be the appropri­
ate method frOlJ Appendix I of 40 CFR ~art 261 or an equivalent 
method approved by the ~ional Administrator. laboratory methods 
.must be those specified in the most recent edition of Test Hethods 
for Evaluating Solid Waste: Physical/Chemical Methods, S~846 or 
Methods for Chemical Analysis of Water and Wastes,(EPA-600/4-79-020). 

I.D.9.b. 

-- .. I 

The Pennittee shall retain at the facility, or other appropriate 
location as provided for under 40 CFR Part 264, records of all 
monitoring information required under the tez:ms of this permit, 
including all calibration and maintenance records, records of all 
data used to prepare documents required by this pennit, copies of 
all reports and records required by this permit, the certification 

.... ··""< # ·."".: 

...... . :··: .·· ..... ' ·:· ..... ·, 
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required by 40 CFR 264. 73(b)(9), and records of all data used to 
co~plete the application for this pennit for a period of at least 
3 y~ars fran the date of the sample, measurement, rer:crt, certifi­
cation or application, or until corrective action is completed, 
whichever date is later. These periods may be extended by request 
of the Regional Administrator at any ttme and are automatically 
extended during the course of any unresolved eniorcement action 
regarding this facility. · 

T 

I.D.9.c. Records of monitoring information shall specify: 

I.D.9.c.i. The dates, exact place, and tbnes of sampling, or measurements; 

I.D.9.c.ii. The individuals who performed the sampling or measurements; 

I.D.9.c.iii. The dates analyses were perfonned; 

I. D. 9,.c. iv. '!he individuals who performed the analyses; 

I.D.9.c.v. The analytical techniques or methods used; ard 

I.D.9.c.vi. The results of such analyses. 

I.D.lO. Repcrting Planned Changes 

The Permittee shall give notice to the Regional Administrator as 
soon as possible of any planned physical alterations or additions 
to the permitted facility. '!his "--uld apply to all contiguous 
land, structures, other appurtenances and improvements on the land, 
used for the treatment, storage or disposal of solid waste. 

r. D.ll. Anticipated Noncanpliance 

The Permittee shall give advance notice to the Regional Hdmini­
strator of any planned changes in the pennitted facility or activity 
which may result in noncompliance with permit requirements. 

I.D.l2. Transfer of Perin1ts 

This permit may be transferred to a new owner or operator only if 
it is modified or revoked and reissued pursuant to 40 CFR §270.4l(b) (2) 
or §270.42(d). Before transferring ownership or operation of the 

. facility during its operating )..i~e, the Permittee shall notify the 
new owner or operator in writing of the requirements of 40 CFR 
Parts 264 and·270, the 1984 RCRA Mlendnents'and thi~ permit. 

··r.n.l3. canpliance Schedules 
·.\ ... ., -

Reports of canpl iance or noncanpl iance with, or any progress 
reports on, interDn and final requirements contained in any 
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conpliance schedule of this penni t shall be sul:mi tted no later 
than 14 cays following each schedule date. 

I.D.l4. Twenty-four Hour Reporting 

I.D.l4.a. The Permittee shall report any noncompliance which may endanger 
human health or the envirornnent. Any such information shall be 
rep:::>rted orally .,d thin 24 hours from. the time the Penni ttee becomes 
aware of the circunstances. This rel,X)rt shall include: 

I.D.l4.a.i. Information- concernin;J the r'~'lease of any hazardous .,.,.aste or 
hazardous constituents which may endanger public drinking 
water supplies •.... 

I.D.l4.a.ii. Information concerning the release or discharge of any hazardous 
waste or hazardous constituents, oro{ a fire or explosion 
at the facility, which could threaten the envirorrnent or_ human 
health outside th~ facility. 

I.O.l4.b. The description of the occurence and its cause shall include: 

I.D.l4.b.i. Name, address, and telephone number of the owner or operator; 

I.O.l4.b.ii. Name, address, and telephone number of the facility; 

I.O.l4.b.iii. Date, tbne, and ti~ of incident: 

I.O.l4.b.iv. Name and quantity of materials involved: 

I.O.l4.b.v. ~1e extent of injuries, if any: 

I. 0.14 .b. vi. An assessment of actual or potential hazard to the environment 
and human health outside the facility, where this is applicable, 
and 

I.O.l4.b.vii. Estlinated quantity and disposition of recovered material 
that resulted fran the incident. 

I. O.l4.c. A written report shall also be provided to the Regional Mministrator 
within 15. days of the tUne the Penmittee becomes aware of the 
circumstances. 1he written report shall contain the information 
specified under Condition I.D.l4a. and b.: a description of the 
noncompliance and its cause; the periods of noncompliance (including 
exact dates and times); whether the noncanpliance has been 
corrected; and if not, the anticipated time it is expected to 
continue; and steps taken or planned to reduce, eliminate, ard 
prevent recurrence of the noncompliance. · 

!.0.15. Other Noncanpliance 

The Permittee shall report all other instances of noncompliance 
not otherwise required to be reported above, at the tilre written 
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reports as required by this pennit are submitted. The reports 
shall contain th~ infonnation listed in Condition I.D.l4.b. as 
appropriate. 

I.D.l6. Other Infot~aticn 

· Whenever the 1\::rmi t tee be canes aware that it failed to sutrni t any 
relevant facts or submitted incorrect information in-any document(s) 
submitted to the Regional Administrator, the Permittee shall 
pcanptly suhni t such facts or information. 

I. E. SIGNATORY RE(XJIREMENT 

All applications, reports, or information submitted to the Regional 
Adninistrator shall be signed and certified in accordance with 40 
CFR §270 .11. 

I. F. CONFIDENI'IAL INFORHATION 

The I\;rmi ttee may claim confidential any information required to be 
subrai tted by this peoni t in accordance ,.o'i th 40 CFR §270.12. 

I.G. CEFINITIONS 

For purp::>ses of this permit, terms used herein shall have the same 
meaning as those in OCRA and 40 CFR Parts 124, 260, 261, 264, and 
270, unless this permit specifically provides otherwise; where terms 
are not defined in the regulation, the per.mit, or EPA guidances or 
publications, the meaning associated with such terms shall be defined 
by a standard dictionary reference or the generally accepted scientific 
or industrial meaning of the terrn. 

I.G.l. The term "solid waste" means any garbage, refuse, sludge fran a waste 
treatment plant, water supply treabment plant, or air pollution 
control facility and other discarded material, including solid, 
1 iquid, semisolid, or contained gaseous material resulting fran 
industrial, cann~rcial, mining, and agricultural operations, aoo fran 
community activities, but does not include solid or dissolved material 
in danestic ·sewage, or solid or. di.ssolved materials in irrigation 
return floW!?. or industrial discharges which are p::>int sources subject 
to pennits under section 402 of the Federal water Pollution Control 
Act, as amend~ (86 Stat. 880), or 5ource, special nuclear, or 
byprc:duct material as defined by:the Atonic Energy Act of 1954, as 
amended (68 Stat. 923) • 

. .. I.G. 2. A "hazardous constituent" for purposes of tll·is pennit are those 
substances listed in 40 CFR Part 261 Apperrlix VIII • . 

r.G. 3. A •solid waste man'agement unit" for the purposes of this permit 
includes any unit which has been used for the treabnent, storage, 
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or disp::>sal of solid waste at any time, irresp?ctive of whether the 
unit is or ever was intended for the management of solid waste. 
RCM regulated hazardous "''aste managanent units are also solid 
'¥1'aste managenent units. 

· I.G.4. A "unit" for the purposes of this permit includes, but is not limited 
to, any landfill, surfac~ iropoundnent, '!'/aste pile, "land treabnent 
unit, incinerator, injection well, tank; container' storage area, septic 
tank, drain field, wastewater treabment unit, elementary neutralization 
unit, transfe·r station, or recycling··unit. 

·. 

I.G.S. A "release" for purposes of this permit includes any spilling, leaking, 
pl.Dllping, pouring, ernitt1rig, emptying, discharging, injecting, 
escaping, leaching, dumping, or disposing into the environment of 
any hazardous waste or hazardous constituent?· 

I. G. 6. "COntamination" fpr_ p~ses of this pennit refers to the presence of 
any hazardous constituent in a concentration which exceeds the 
naturally occurring concentration of that constituent in the 
hnmediate vicinity of the facility {in areas not affected by the 
facility). 

I.G.7. "COrrective action," for purposes of this permit, may include 
all corrective measures necessary to protect human health and the 
environment for all releases of hazardous waste or hazardous 
constituents from any solid waste management unit at the facility, 
regardless of the time at which waste was placed in the unit, as 
required under 40 CFR §264.101. Corrective measures may address 
releases to air, soils, surface water or groundwater. 

Page 9 of 19 --
.·. 



Part II -Solid Waste ~~nage~ent Units 

II. A. Applicability 

TI1e Conditions of this Part apply to: 

II.A.l. The solid waste management units identified in Appendix A. 

rr.A.2. Any additional solid waste management units or releases of 
hazardous waste or hazardous constituents other than those 
identified in ~~pendix A, discovered during the course of 
groundwater monitoring, field investigations, environmental audits, 
or other means. 

II.B. RCRA Facility Assessment {RFA) 

II.B.l. The Pecmittee shall notify the Regional Administrator of any additional 
solid waste management unit{s) or releases of hazardous constituents or 
hazardous waste not identified in ~~ndix A, or Condition II.A.l., 
discovered during the course of groundwater monitoring, field 
inves.tigations, environmental audits or other means ·within fifteen 
(15) days of discovery. 

II.B.2. The ~rmittee shall prepare a RCRA Facility Assessment (RFA) 
plan and a pro,POsed schedule of implementation and canpletion for 
any additional solid waste management unit(s) or release(s) which is 
discovered subsequent to the issuance of this permit. The plan 
shall include methods and specific actions as necessary to determine 

.whether a prior or continuing release of hazardous waste or hazardous 
. constituents has occurred at each solid waste management unit. 

The plan must also include, at a minin.um, the following information 
for each unit: · 

(1) Location of unit(s) on a topographic map of appropriate scale 
such as required under §270.14(b)(l9). 

(2) Designation of type and function of unit(s). 
(3) General d£mensions, capacities and structural description 

of unit(s) (supply any available plans/drawings). 
(4) Dates that the unit(s) was operated. 
(5) Specffication of all wastes that have been managed at/in 

the unit(s). 
(6) All available informatian.pertaining to any release of 

r~zardous waste or hazardous constituents from such unit(s) 
(to include groundwater data; soil analyses, and/or surface 
... "ater data). ... . , . . .. 

(7) Results of sampling and analysis ·of groundwater, landsurface 
and subsurface strata, surface water or air requested by 
the Regional Administrabor. 
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II.C. RCRA Facility Investigation (RFI) 

II.C.l. The Penmittee shall pLepare a RCRA Facility Investigation (RFI) 
Plan foL those units identified in Appendix A as needing an RFI, 
which includes schedules of Lnplementation and completion of 
specific actions necessary to deter.mine the nature and extent of 
releases and the potential pathways of contaminant releases to the 
aiL, land, surface water, and groundwater. ·The Permittee must 
provide sufficient justification and/or documentation that a 
release i~ not probable if a media/pathway associated with a unit 
(groundwater, surface water, soif'or air) is not included in the 
RFI plan. : SUch deletions of a media or pathway frctn the RFI are 
subject to the approv~~:of the Regional Administrator. 

II.C.2. The Pe~ittee shall prepare a RCRA Facility Investigation (RFI) 
Plan for those units identified under CondJ tion II. B. which 
includes schedules of bnplementation and completion of specific 
actions necessary to determine the nature and extent of releases 
indicated by the assessment, and the potential pathways of contruni­
nant releases to the air, land, surface water, and groundwater. 
The Per.mittee must provide sufficient justification and/or documen­
tation that a release is not probable if a unit identified under 
Condition II.B. or a media/pathway associated with such unit 
(groundwater, surface water, soil or air) is not included in the 
RFI plan. Such deletions of a unit, media or pathway from the RFI 
are subject to the approval of the Regio~al Administrator. 

II.C. 3. 'Ihe RFI Plan shall meet the requirements of Appendix B at a minbnum. 
The RFI shall be conducted in accordance with the approved RFI 
Plan and Appendix B. The Permittee shall provide written sufficient 
justification for any omissions or deviations from the min~um 
requiresnents of Appendix B. Such omissions or deviations are 
subject to the approval of the Regional Administrator. 'Ihe scope 
of the Rfi plan shall include all investigations necessary to 

·ensure compliance with §264.10l(c). 

II.D. Interim Measures 

II. D.l "nle Permittee may conduct interim measures to contain, remove or 
treat contamination resulting from the release of hazardous consti­
tuents fran a solid waste management unit in order to protect 
public health and the envirorrnent upon approval by the Regional 
Administrator. Such interim measures may be conducted concurrently 
with investigations required under the ter.ms of this penmit. 

II. D. 2. The Permittee shall notify the Regional Administrator of any proposed 
interim/corrective measures at least thirty (30) days prior to imple­
mentation. The notice shall include a description and a schedule 
of implementation 9f any proposed interim measures. 

. ··.--:---._··._ ... -~ . 
. . . . · .. 

··, ...... ~ .. ·--:---....:.-- . 
. ~ '":' .. -: 

':_. _ .. : ·. {· 

_;._ ·.• .. 
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... /~ .. 

rr.o.J. TI1e Permittee shall give notice to the Regional Adminstrator as soon 
as possible of any planned changes, reduction or additions to the 
interlin measures. 

II.D.4. Final approval of interim measures as corrective action required 
under §264.101 shall be in accordance with 40 CFR §270.41 and 
Condition rr.E.2. as a permit modification. 

II.E. Corrective Action 

II.E.l. Corrective action must be instituted by the Permittee under an 
approved plan as necessary to protect public health and t~e 
environment for all releases of hazardous waste or hazardous 
constituents fran any solid waste management unit at the facility, 
regardless of the time at which waste was placed in such unit or 
~hether such unit was originally intended for management of solid 
waste. 

II. E. 2. 

rr. E. 3. 

II.E.4. 

rr.F. 

II. F.!. 

The Regional Administrator shall review the final RFI report 
required under Condition II.P. and notify the Permittee of 
the need for further investigative actions and/or the need for a 
corrective action study and/or plan to meet the requ.irernents of 
§'264.101. 

Upon determination by ·the Regional Ad~inistrator that a corrective 
action study and/or plan is needed, the permit shall be modified 
pursuant to 40 CFR §270. 41 to address such requirements. '!he 
modification shall identify the solid waste management unit(s) 
and associated releases requiring corrective action plans and/or 
studies; specify requirements for development, submission and 
L~plementation of such plans/studies; specify requirements for 
financial assurances for completion of corrective action as 
required under 40 CFR §264.101 (b); and include other HSWA require­
ments as appropriate. 

The Permittee must implement corrective actions beyond the 
facility boundary, where necessary to protect human health and 
the envirorunent·, unless the permittee demonstrates to the satisfaction 
of the Regional Administrator that, despite the peonittee's best 
efforts, the permittee was unable to obtain the necessary permission 
to undertake such actions. The permittee is not relieved of all 
responsibility to clean up a release that has migrated beyond the 
facility boundary where off-site access is denied. On-site measures 
to address such releases will be determined on a case-by-case 
basis. Assurances of financial responsibi~ity for completion of 
such off-site corrective actio_~ _will .. be required. 

Reporting Requirements 

RFA Report 

The ~rmittee shall sul::mit a OCRA Facility Assessnent R::port of 
the results of the RFA required under Condition II.B.'. in accordance... _ 
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with the schedule(s) under Condition II.G. 
include at a minimun the information listed 
a~d other appropriate information necessary 
for a RFI under Condition rr.c.2. 

II.F.2. RFI Report 

1he Rfl\ Report must 
under Condition II.B.2. 
to determine the need 

The Permittee. shall submit a Draft and Finai RCRA Facility Investi­
gation Report. The RFI Reports shall be sub-nitted in accordance 
with the :schedule(s) under Condition II.G.S. 

The RFI P.eport shall include an analysis and s~y of all required 
investigations of solid waste m.:magement units and their results. 
1he sumnary shall include a report on the type and extent of contami­
nation at the facility, including sources and migration paL,ways, 
and a description of actual or potential receptors. The report 
shall also describe the extent of contamination (qualitative/ 
quantitative) in relation to background levels indicative for the 
area. The objective of this task shall be to ensure that the 
investigation data are sufficient in ~ality (e. g., quality 
assurance procedures have been followed) and quantity to describe 
the nature and extent of contamination, potential threat to human 
health and/or the environment, and to support a Corrective Action 
Study and/or Plan, if necessary. 

II. F. 3. Interim Measure Report 

Upon canpletion of Interim Heasures conducted under Condition II. D. 
the Pemittee shall subnit a report to EPA that contains: 

a. A description of measure(s) implemented; 

b. Surnnaries of results; 

c. Summaries of all problems encountered; 

d. ~~aries of accomplishments and/or effectiveness of interUn 
m=asure: and 

e. Oopies·of all relevant laboratory/ monitoring data, etc. in 
accordance with Condition I.D.9. 

II.F.4. Progress Reports 

II.F.4.i. RFA/RFI Progress Reports 

-:· 

~·. .. -:- ·.· . . .... 

.. ·.. . •.... . .... 
If the time required to canduct the RFI or RFA is greater than 
180 days, the Peimi ttee shall provide the EPA with quarterly 
progress reports {90 day intervals) beginning ninety (90) days 
fran implementation of the approved plan containing: 
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c. A description of the portion of the RfA/RFI canpleted; 

b. Summaries of findings; 

c. Sillrrnaries of all deviations fran ~1e approved RFA/RFI Plan 
during the rer..>.::>rting period; ,·" 

d. Sur.mo.ries of all prcblems or r:otential problens encountered 
durirg the rep.:xting pericd; 

e. Projected o,..ork for the next reporting ~riod; and 

f. Copies of daily reports, inspection reports, laboratory/ 
rroni taring data, etc. · 

II. F. 4. ii . In tedm ~1easures Progress Reports 

If the time required for completion of an Interim Measure is 
greater than 180 days, the Permittee shall provide EPA with 
quarterly prcgress reports ( 90 day intervals) beginning ninety 
(90) days after initiation of the Interiln Measure(s). Such 
reports shall include: 

a. A description of the portion of the Interim Measure completed; 

b. Summaries of all deviations from the Interbn Measures Plan 
during the reporting period; · 

c. SUmmaries of all problems or potential problems encountered 
during the rep::>rting period; 

d. Projected work for the next reporting period; and 

e. Copies of laboratory/monitoring data. 

II.F.S. Lmminent Hazard Reports 

II.P.S.i. 'Ihe rermittee: shall report .any imninent or existing hazard to 
public health or U1e environment from any release of hazardous 
"'waste or hazardous constituents from a solid waste management 
unit to::the Regional Adninistrator. hly such information shall 
be reported orally within 24 hours fran such tilne the Permittee 
becomes aware of the circi.JillSt.ances. '!his report shall include 
the infonn.ation specified und·er Conditions I. D.l4.a. and b. 

II.F.S.ii.A written report .. shall also be provided .to the Regional Admini­
strator within fifteen (15) days of the time the Pcrmittee 
becomes aware of the circunstances. 'Ihe written rerort shall 
contain the information specified under Conditions I.D.l4.a. and 
b.; a description of the release and its cause i the period of 
the release; whether the release has been stopped; and if not, 

• • • • I 
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rr.r.6. 

II. F. 7. 

II. G. 

the anticipated tline it is expected to continue; and steps taken 
or planned to reduce,· eliminate, and prevent recurrence of the 
release. 

All reports must be signed and certified in accordance with 40 CFR 
§270.11. . . . . · .. . : .· .. 

Three (3) copies of all reports/plans:shall.be provided by the 
Permittee to u.s. EPA at the following address: -

Mr. James H. Scarbrough, P.E. 
Chief, R:RA Branch 
\\'aste Hanagenent Division 

Schedules of COTIDliance 

Environmental Protection Agency 
. Region IV 
345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

II.G.l. The Permittee shall submit the RFA Plan{s) for solid waste manage­
ment units or releases discovered after the effective date of this 
per.mit required under Condition II.B.2. to the Regional Administrator 
within sixty (60) days of the notification required under Condition 
II.B.l. 

II.G. 2. The Permittee shall sul:xnit the RFA Rep::>rt required under Corrlition 
II.F.l. within thirty (30) of completion of the approved RFA Plan. 

II.G.3. The Permittee shall submit the RFI Plan required by Cbndition II.C.l. 
and the associated documentation to the Regional Administrator within 
120 days of the effective date of this permit. 

II.G.4. The Pennittee shall subnit the RFI Plan(s) required under Condition 
II.C.2. for solid waste management units or releases· discovered 
after the effective date of this penmit within ninety (90) days of 
!?ul:mission of the RFA report required under Condition II.F. 

II. G. 5. The Pennittee shall subnit the Draft RFI Report required under 
Condition II.F. to EP~ fqr review ninety (90) days after 
canpletion of the RFI. The ·Final RFI Rep:>rt shall be sul:rni tted 

· to EPA within thirty·(30) days of receipt of EPA ccmnents on the 
IXaft RFI Fe port. 

II .G. 6. All plans and schedules shall be subject to approval by the Regional 
Administrator prior to implementation. The Per.mittee shall revise 
all submittals and schedules as specified by the Regional Administrator. 
Upon approval the Penni ttee shall implement all plans and schedules 
as written. · 

II.G.7. The results of all plans and reports shall be submitted in accordance 
with the approved schedule. Extensions of the due date for subnittals 
may be granted by the Regional Administrator based on the FeDmittee's 
demonstration tha~ sufficient juStification for the extension exists. 

. . 
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II.G. 8. If the &nnittee at any time determines that the RFA or RFI plans 
required under Conditions II.B. or rr.c. no longer satisfy the 
requirements of §264.101 or ~1is permit for prior or continuing 
releases of hazaroous waste or hazardous constituents fran solid 
waste management units, he must submit an amended plan(s) to 
the Regional Administrator within ninety (90) days of such 
determination. 
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PART III - Wl\STE 1-':INIMIZATION 

•. 

WASTE MINIMIZATION CERTIFICATION 

Until certification of closure the Permittee shall be required to 
certify no less often than annually that the Pennittee has a program 
in place to reduce the volume and toxicity of.hazardous waste that 
he generates to the degree deteDmined by the Peonittee to be economically 
practicable and the pro~:XJsed method .of treabnent, storage or disposal 
is that prac't: icable method currently. available to the Peoni ttee ·· 
~nich minimizes the present and future ~1reat to human health and 
the environment. 

The Permittee shall maintain copies of the certification in the 
facility operating record as required under 40 CFR §264.73(b)(9). 

·. : .. • ··• ~-
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Part IV - I.AND DISf-OSAL RESTI<ICTIOt-JS 

40 CFR Part 268 identifies hazardous wastes that are restricted from 
land disposal and defines those llinited circumstances ~~der which an 
otherwise prohibited waste rr~y continue to be placed on or in a land 
treatment, storage or disposal unit. The Permittee shall maintain 
compliance with the requiraments of this p-art. hnere the Pennittee has 
applied for an extention, waiver or variance under this Part the 
Penni ttee shall canply •.:i th all restrictions on land disposal under 
this Part once the effective date for the \oo'aste has been reached 
pending final approval of such application. 

} . . Page 18 of 19 
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Facility Submission Summary 

- ..... 

A sumnary of the planned reportirg requirEments contained in the f.:CRA SW>\U 
l?errnit is presented below: .. 

-.; -· 

Facility Submission Requirements 

RFI hbrJ...-plan for Sh'MU(s) identified at time of 
permit issuance i~.Gondition II.A.l. · 

Pr~ress ~I;X>rts on RFI 
(and interlin measures as appropriate) 

IXaft RFI Report 

final RFI Rei;X>rt 

Cbrrective Action Plan 

Due Date 

120 days a-fter 
effective date of pinni t 

Quarterly, beginning 90 
days from im~lementation 
of RFI plan* 

Ninety (90) days-after 
RFI canpletion 

Thirty (30) days after 
receipt of EPA caTIUents 
on Dr'aft RFI Report 

Upon notification from 
Regional Administrator 

The above re!;X)rts must be signed and certified in accordance with 
40 CFR §270. 11. 

*This applies to RFI plans that are for more than 180 days. 

. . 
: . -
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I. D. N!a'IEER N:JX)()0604322 

PEFHIT ~D. N:C000604322 . - DATE ISSUED: June 30, 1988 

HAZARDOUS WASTE MANAGEMENT PERMIT 

Permittee 1he Singer Furniture Caupany 
Post Office ikiX 1588 
Lenoir, North Carolina 28645 

Pursuant to tre 10 N:AC lOF North Ciitolina Hazardoos \\'as te Managenent Rules, a 
tennit is issued to the Singer Furniture Canpany, hazardous waste storage/ 
treatment facility located in Lenoir, Cald.Jell County on 9~ Virginia Street, 
SW, at latitude 35° 53 1 4511 and longitude 081° 33 1 OJ".·· · 

'!he Pennittee must comply with all terms and conditions of the permit. This 
permit coosists of the cooditicns disrussed in Parts I, II, III, IV, V, VI, 
VII, and VIII, tm applicable regulations contained in 40 CFR Parts 260 

- thrcugh 264 and 270 and 124 [as adopted in 10 N:AC (North Carolina 
Administrative Code) lOF .0029-.0037] and statutory require~ts of N.C.G.S. 
130A - Article 9 (Solid Waste Management Act as amended) and the attached 
Application. Applicable re~lations are those which are in effect on the date 
of issuance of this permit l40 CFR 270 .32(c) as adopted in 10 N:AC lOF .0034] 
and are attached. "!his permit is based on ti-e assumption that the :information 
stbmitted in the permit applicaticn and as modified by sti>se::tuent amendments 
(hereafter referred to as the application) is accurate and that the facility 
will be operated as specified in the application. Any inaccuracies found in 
this information could lead to t~ termination or nx::xlification of this permit 
and potrotial enforcement acticn [40 CFR 270.41, 270.42, and 270.43 as adopted· 
in 10 l'CAC lOF .0034]. The Petmittee shall inform the North Carolina 
tepartm::nt of Human Resrurces of any deviatioo from or changes :in the 
information .in tre application '\Jlich woold affect the Pennittee' s ability to 
ccmply with the applicable regulatioos or permit cooditicns. 

1his pennit is effective as of July 30, 1008, and shall remain in effect until 
July 30, 1998, unless revcked and reissued, or tenninat.ed (40 CFR 270.50 as 
adopted in 10 liCAC lOF ·.0034] or o::mt~ued in accordance with N:AC. 

~~1.~~ 
Hazardoos Waste Permitting 

8169-1-28 
DHS Form 2871 {Rev.4/88) 
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PARr I - STAND\RD CONDITirnS 

A. EFFECf OF PrnMIT 

1he Permittee is allcwed to store, treat or dispose of hazardous wlste in 
accordan~e with the cooditicos of this permit. Any storage, treatment, or 
disposal of hazardoos waste not authorized in: this permit is prchib ited. 
Ccmpliance with this permit ccostitutes ccmpli.ance, for purposes of .. 
enforceo:ent, with ~r.i! N.C. Hazardous Was te::Manage!IEI1 t Rules (10 l'CAC lOF) 
and N .C.G.S. lJOA - Atticle 9 (Solid. Waste Manageo:ent Act as amended). 
Issuance of this ~nnit does not con\Tey property rigl"t:s of any sort or any 
exclusive privilege; nor does :it: authorize any injury to persons or 
property, any invasion of other private rights, or any infringement of 
State or local law or regulaticos. Ccmpliance with the terms of this 
pennit does not constitute a defense to any action orougl1: under any lBY~ 
go.,rerning protectico of public health or the envircnment for any imninent 
and st:bstantial endangerment to human -~lth or the envirotliialt. 

B. PERMIT ACITONS 

This permit may be u:odified, revoked and reissued, or terminated for cause 
as specified in 40 em 270.41, 270.42, and 270.43 as adopted in 10 N:AC 
lOF .0034. 'Ihe filing of a request for a permit nx:xli:B.cation, revocation 
and reissuance, or tenninaticn or the noti:fi.catioo of planned changes or 
anticipated ncocomplisnce on the part of the Permittee does not stay the 
applicability or enforceability of any permit c:cndition. 

C. WEPABILI'IY 

The provisions of this permit are severable, and if any prO\Ti.sion of this 
permit or the applicatioo of any provisioo of this permit to any 
circumstance, is held invalid, the application of such provision to other 

. circums tsnces, and the remainder of this permit shall not be affected 
tooreby. · 

D. WTIES AND ~UIRE~fNI'S 

1. 

2. 

J)J!=Y to Comply. 'Ihe Permittee shall comply with. all conditioos of 
dhs penm.t, except to the extent and fur the duraticn ·such 
ncncompliance is authorized by an eaergency permit issued under 40 
CFR 270.61 as adopted in 10 N:AC lOF .0034. kly permit 
ncncompli.ance constitutes a violation of N. C. Hazardrus Waste 
Management Rules and N .C .G .S. 130A ':" Article 9 (Solid Waste 
Msnagen:ent Act as amended) and is grounds for enforcetamt action, 
permit termination, revocation and reissuance, modification, or .fur 
denisl of a permit renewal application. 

Duty to R~ply. If the Permittee wishes to continue an activity 
'regulated tfiis permit after the expiration date of this penn it, 
the Permittee must stbmit a cxmplete application for a new permit at 
least 180 days before this permit expires. 
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3. 

4. 

5. 

6. 

7. 

8. 

Pe~t !?9iration. This permit and all cooditioos therein will 
re~~ ~.effect beyond ~e ~t 1 s expiration date and until a 
deC1Sl.CO l.S made concero111g l.SSuance of a new permit if the 
Permittee has submitted a ti..nely, complete applicatioo (see 40 CFR 
270.14-270.29 and 270.10 as adopted in 10 NAC lOF .0034) and 
tl'rough no fault of the Permittee, the Secretary of the Departaent 
of Hunan Resources or his designee has not issued a new per:mit as 
set forth in 40 CFR 124 .15 as adopted in 10 N:AC lOF .0035. 

Need to Halt or Reduce Activity Not a Defense. It shall not be a 
defunse fur a Permittee in an eriforceaent action that it would have 
been necessary to halt" or reduce the permitted activity in order to 
maintain compliance with the conditions of this permit. 

!Alty to Mitigate. The Permittee shall take all reaso~le steps to 
mini..mize or ccrrect any adverse impact on the environnent resulting 
from noncompliance with this permit. 

Proper Operation and Maintenance. 'Ihe Permittee shall at all t:i.nes 
properly operate and mamtam all facilities and systems of 
treatnent and control (and related appurtenances) used by· the 
Permittee to achieve cx::mp liance with the ccnditicns of this permit. 
Proper operation and maintenance includes effective performance, 
adequate funding, adequate operator staffing and training, and 
adequate laboratory and process contmls, including appropriate 
quality assurance procedures. This provisicn requires the operation 
of back-up or auxiliary facility or similar sys tem3 ooly when 
necessary to achieve canp liance with the cooditioos of the penni.t:. 

D.lty to Provide Information. 'lbe Pennittee shall :furnish to the 
Secretary of the tepattment of Human Resources or his designee, . 
within a reasonable time, any relevant information mich the 
Secretary of the Department of Human Resources or his designee may 
request to detennine \o.hether cause exists for n::odifying, revoking 
and reissuing, or terminating this permit:, or to determine 
compliance with this permit. 'Ihe Permittee shall also :furnish to 
the Secretary of the tepartment of Human Resources or his designee, · 
upon request, copies of records required to be kept by this permit. 

Ins pOet ion and· Erit2. The P~rmittee shall allow the Secretary ~f 
the part~nt of man Resources·, or an autlxlrized represents t~ve, 
upon the presentation of credentials and other documents as may be 
required by law to: .,... ·. 

a) 

b) 

Enter at reasonable times upon the Petmi:J:tee' s premises where 
a regulated facility or activity is located or cooci.Jcted, or 
\-here reccrds must be kept under the conditions of this 
permit; 

Rave access to and copy, at reasonable tiDes, any records 
that IIJ.JSt be kept under the CXXlditicns of this permit; 
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9. 

c) Inspect at reasonable times any facilities, 9::1uir;ment 
(including monitoring and control equipment), practices, or 
operations regulated or required under this permit; and 

d) SBmple or nx:>nitor, at reasonable tin:es, fur the p.n:-poses of 
assuring permit canp Hance or as otherwise authorized by the 
N. C. Hazardoos Waste Manageren t Ryles, any substances or 
parrureters at any location. 

Hooitoring and Records. 

a) Sa:nples and n:easureQEQts taken for the p.rrpose of nx:mitoring 
shall be representative of the mcoitored activity. The 
n:ethxl used to obtain a representative sample of the waste to 
be analyzed must be the appropriate meth<?.d from _Appendix I of 
40 CFR Part 261 as adopted in 10 OCAC lOF .0029 and Appendix 
A of the attachment. Laboratory methods must be those -
specified oo page C-12 and in Appenc:fuc A of the attaclment. 

b) '!he Permittee shall retain records of all IDCXlitoring 
infonnation, including all calibration and maintenance 
records and all original strip chart recordings for contirruoos 
IIXXlitoring instrura:mtation,. copies of all reports and records 
required by this permit, and reoords of all data used to 
complete the application :fur this pennit :fuF" a period of at 
least three (3) years from the date of the sample, 
rrensureo:ent, refOrt or record • 'Ihese periods may be extended 
by request of the Secretary of the ~partment of Human 
Resources or his designee at any tilm and are automatically 
extended during the ccurse of any unresolved enforcement 
action regarding this facility. 

c) Records of IIXXlitoring informaticn shall include: 

(1) 1he date, exact place, and tin:e of sampling or 
measurements; 

(2) ·The individual(s) who performed the sampling. or 
measurements; 

(3) '!be date(s) analyses were performed; 

(4) '!be individual(s) \oho per.furmed the ansl.yses; 

(5) 'Ihe analytical tedniques or meth::xls used; and 

(6) '!be results of such analyses. 

The Permittee shall retain all results of the required annual 
waste analysis in order to document the incinerator's 
oontinued exemption described in Part V of this pennit. 'Ibe 
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Malysi.s of Singer's 'w'aste must shOw' a phthalate ccn­
centration of less than 100 ppn each year to maintain this 
e)(emption. •. 

lO. RefOrting Planned Changes. The Permittee shall give notice to the 
Secretary of the t:eparnnent of Hll!n3I1 Resources or his designee as 
soon as possible of any planned physical alterations or additions to 
the permitted facility. -

ll. Anticipated Noocompliance. The Permittee shall give advance notice 
to the Secretary of the D=part:ment of Human Resources or his 
designee of any planned changes in tre permitted facility or 
activity \.hich rr:ay result in nonccmpliance with permit requirements. 

12. Transfer of Pennits. This permit may be transferred tq a new a.-mer 
or OfB"ator only if it is modified or revc:ked and reissued pursuant 
to 40 CFR 270.41 and 270.42 as adopted in 10 N::AC lOF .0034. Befure 
transferring ownership or or;eraticn of the facility during its 
operating life, the Permittee shall notify tl-e new owner or operator 
in writing of the requirements of 4D CFR 264 as adopted in 10 N::AC 
lOF .0032 and 40 CFR 270 as adopted in 10 N::AC lOF .0034.· 

13. Compliance Schedules. Reports of· ccmp liance or nonccmpli.ance with, 
or any progress reFCrtS on, interim and final requirerrents contained 
in any ccxnpliance schedule of this permit shall be stbmitted no 
later than 14 days following each schedule date listed below: 

14. 

a) 

b) 

c) 

d) 

e) 

f) 

Preliminary design draw~s of the tank and conveyor belt 
assen:bly within thirt:y (30) days of the effective date of 
this permit; 

Construction completed within ninety (90) days of approval of 
tank system design draw~s; 

Progress reFCrts submitted n:onthly during 90-day construction 
period; 

As-built bl ueprln ts submitted within thirty (30) days prior 
to placing hazardrus waste in the tank; 

A written assessaent of the tank Is structural integrity and 
an ineet>endent professional engineer's certificatioo that the 
tank was built per appraJed design drawings submitted within 
thirty (30) days prior. to placing haza:rdOJS waste in the tank; 

D:>cumentation si.lbmi.tted within thirty (30) day.1 prior to 
placing ha.zardc:us waste :in the tank verifying thS.t the 
employees 1 training program includes the management of the 
~- . 

1\.e:lty-:fuur Hour Reporting. The Permittee shall rep:>rt to the 
Secretary of the ~parnnent of Human Resources or his designee any 
ncncompliance \..hich may endanger health ':L ~re envirorurent. Any . 
informaticn shall be provided verbally withln 24 hours from the tl.me 
tre Pennittee becorres aware of the circumstances. The following 
shall be included as information \.hich must be reported verbally 
within 24 hours: 
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16. 

a) 

b) 

Information concerning release of any hazardous waste that 
may cause an endangerment to r-ublic drinking water supplies. 
Any infonM.tioo·of a release or discharge of hazardrus waste, 
or of a fire or explosion from the facility, which rou1d 
threaten the envirroment or human health outside the 
facility. The description of the ocrurrence and its cause 
shall mclude: .. 

(1) 

(2) 
(3) 
(4) 
(5) 
(6) 

(7) 

~an:e, address, and telephone nUIIber of the a.-mer or 
operator. 
Name, address, and telephone mmber of the facility. 
!:ate, tim:!, .B.IJ~d type of mcident. 
Nazre and quantity of material(s) involved. 
The extent of mjuries, if any. . 
An assessrrent of actual or p::>tential hazard to the 
envircoment and human health ruts ide the facility, 
\ohere this is applicable. 
Estimated quantity and dispositioo of recovered 
material that resulted from the incident. 

A written smmissioo shall also be provided within five (5) days of 
the tine tl"e Pennittee becotres mvare of the circumstances. The 
written stbmissioo shall cootam a descriptioo of the noncanpliance 
and its cause; the periods of noorompliance (including exact dates 
and times), and if the ·nonccxupliance has not been rorrected, the 
anticipated tine it is expected to continue; and steps taken or 
planned to reduce, eliminate, and prevent rooccurre:1ce of the 
ncncompli.ance. 'Ihe Permittee need not romply with too five-day 
written notice requirement if the Secretary of the ,Department of 
Human Resources or his designee waives that requireuent and the 
Permittee stbmits a written report within fifteen (15) days of the 
t:i.IJ:e the Pennittee becoaes aware of the circumstances. 

Other Non~li..ance. The Permittee shall rep:>rt all other instances 
of noocompliince not otherwise required to be rep::>rted at tl"e ti.ue 
m::xrl.toring reports are stbm.itted. The reports shall coo tain the 
inform.Stion listed in Condition !.0.14. 

Other Information. · When the Permittee becoues EMare that he failed 
to sUbun.t e.ny relevant facts in the permit application, or submitted 
incorrect infurmatioo in a permit application or in any report to 
the Secretary of the Departaent of Human Resources or his designee, 
the Permittee shall pranptly stbm.it such facts or information. 

E. SIGNATrnY ~UIREMENTS 

All reports or other information requested by the Secretary of the 
Dapa.rt:.D:alt of Human Resources or his designee shall be signed and 
certified according to 40 CFR 270.11 as adopted in 10 N:AC 10F .003l•. 
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F. CCCmENTS TO EE MA.lNTAlliED AT FACILITI SITE 

TI1e Pennittee shall maintain 1 at the facility, until closure is completed 
and certified by an indepmdent registered professional engineer, the 
following doo.nrents and a.rrendrents, revisions and nodi fica tioos to these 
do Cl..liD2fl t s : 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

Wll.Ste analysis ploo submitted in accordance with 4D CFR 26Lf.l3 as 
adopted in 10 N:AC lOF .0032 and pages C-10 throogh C-12 and 
Appendix A of the attaclment. 

Personnel training documents and records stbmitted in accordance 
with 40 CFR 264.16(d) as adopted in 10 l'X:AC 10F .0032 and pages H-1 
throogh H-21 and Appendix B of the attachment. 

Contingency plan submitted in accordance with 40 CFR 264.53 (a) as -
acbpted in 10 N:AC lOF .0032 and pages G-1 throogh G-45 and Appendix 
C of the attachrent. 

Closure plan submitted in accordance with 40 CFR 264 .112(a) as 
adopted in 10 N::AC 10F .0032 and pages 1-1 throogh 1-13 and Appendix 
E of the attachrent. · 

eo·st estimate for facility closure submitted in accordance with 40 
CFR 264.142(d) as adopted in 10 N::AC lOF .0032 and Secticn 1-4 en 
page 1-8 of the attachrent. 

cperating record required by 40 CFR 264.73 as adopted in 10 N:AC 
lOF .0032, and pages C-11, F-4 thrwgh F-7, F-15 throogh F-20, G-37 
through G-39, ll-21, Appendix B of the attachrent and Condition 
I.D.9. of this ~rmit. 

Inspection scredules develo~d in accordance ·with 40 CFR 264 .15 (b) 
as adopted in 10 N:AC lOF .0032 and pages F-4 thrrugh F-7 ~ F-15 
through F-20 and Appendix B of the attachrent. · 

All am::nclaalts, re..risi~~ and modifi.caticns to B.ny plan or cost estimates 
required by this peimit shall be submitted to the Secretary of tte 
repartment of Human Reswrces or his designee for appra.ral and permit 
mdifi.ca tion. 

The Pennittee shall prepare and submit an Bnirual report by March 1 of each 
year in accordance with 10 N::AC lOF .0037. The report Shall include, in 
·ac.~rdance with40 CFR264.75 ~ .. adopted in 10 N:AC 10F::.0032, the fullowing 

iriformation for facility activities during the previous calendar year: 

1. ' '!he EPA identi.fi.ca.tlon ~er, nan:e, and address of the facility; 
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2. 'Ihe calendar year cOJered by the report; 

3. For off-site facilities, the EPA identification nunber of each 
hazardrus waste generator from \ohich the facility received a 
ha.zardc;us waste during the year; fur i.mp::>rted shirments, the rep::>rt 
must g1.ve the nBIIe and address of the f-oreign generator; 

4. A description and the quantity of each hk.ardous waste the .fucility 
received during the year; [for ·off-site facilities, this infonratioo 
trust be listed by EPA identification rilm:ber of each generator] ·· 

5. 1he trethcx:l of·. treat::nalt, storag~, or disposal of each hazardrus 
waste; ' ::: 

6. 1he mst recent closure cost estimate under 40 CFR 264.142 as 
adopted in 10 N:AC lOF . 0032; and :: · 

7. '!he certification signed by the owner or <;>~rater of the facility or 
his authorized representative. · · · . 

H. M\NIFE Sf Sf srEM 

1. 

2. 

'!he Pennittee shall utilize the manifest system when receiving 
hazardrus· waste from off-site in accordance with 40 CFR 264.71 as 
adopted in 10 N::AC lOF .0032 unless the Pennittee submits an 
urunanifested waste report in accordance with 40 CFR 264.76 as 
adopted in 10 tr;AC lOF . 0032 . 

'!he Permittee shall report any manifest discrep?Ilcies in accordance 
with 40 CFR 264.72 as adopted in 10 l'CAC lOF .0032. 

I • JXOJI-ENTS TO 1E SUIMITIED PRIOR TO CPERATION 

1. 

2. 

3. 

4. 

5. 

Within thirty (30) days after the effective date of this pennit, 
Singer DUSt stbmit prelimina-ry design drawings of the tank and 
conveyer belt l;lSSeubly. Any other-relevant information concerning 
the tank and its ins tallaticn must also be stbmitted at this time. 

Within ninety (90) c:Tays after appnnal. of the tank system design, 
Singer m.JSt ·ccxnplete ccnstruction and installaticn of the tank and 
oonveyor belt asseubly. 

Progress reports DllSt be submitted every mnth during the tank 
construction pericx:l. 

Within thirty (30) days prior to placing hazardous waste in the 
tank, Singer m.JSt stbmit as-built blueprints of the tank and 
oonveyor belt assenbly with an indep&tdent profEssional engineer's 

'certification that t~ system was built to aeet the approved design 
specifications. At this tine, a written assessnent of the tank's 
structural integrity must also be stbmitted. 

Within thirty (30) days prlor to placing hazardous waste in the 
tank, Singer mJSt stbmit documentation verifying that the train~ 
program for employees includes the use and manageu:ent of the new 
tank. 
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J. ffi"WWDENTIAL INfffiH\TION 

The Pennittee may claim confi
1

dential any information required to be 
st.bmitted by this ~rmit in accordance with 40 CFR 270.12 as adopted in 10 
N:AC lOF . 0034. 

K. DEFllimONS 

For purposes of this Permit, terms used herein shall have the same rreaning 
as those of 40 CFR Parts 124, 260, 261, 264, and 270, unless this Permit 
specifically provides otherwise; where terms are not defined in the 
regulaticns, the Permit, applicable EPA guidance doC\..llnEnts or 
publications, the aeaning associated with such tenns shall be defined by a 
standard dictionary reference or the generally accepted scientific or 
industrial u:ea.ning of the term. 

1. 

2. 

3. 

4. 

5. 

6 .. 

11Hazardcus constituents'' for the ~ses of this permit are those 
subst:snces listed in 40 CFR Part 261 Appendix VIII and include 
hazardous constituents released from solid waste and hazardous 
constituents that are reacticn by-prod.lcts. 

"Solid \-laste Managenent Unit" for the purposes of this Permit 
include any unit \ohich contains or has contained solid waste at any 
time irrespective of \o.hether the tmit is or ever was intended fur 
the management of solid waste. 

"Release" for the purposes of this Permit includes any spilling, 
leaking, pumping, pcuring, emitting, enptying, discharging, 
injecting, escaping, leaching, dumping, or disposing in to the 
environment of any hazardous waste or hazardous ccnstituents. 

1 tontaminationu for th:i purJX>ses of this Permit refers to the pres­
ence of any hazardcus ccnstituent in a concentratico \hich exceeds 
the naturally occurring concentration of that constituent in tre 
i.nm:!diate vicinity of the facility (in areas not affected by the 
facility). 

'torrective action" for prior or continuing releases from solid 
waste m9.l'lagement units fur the purposes of the Permit may include 
"corrective action" as provided for in 40 CFR 264.100 and od~r 
reaedial actims fur any envircnmen tal media as deeJD:!d appropriate 
by the Secretary of tre Department .of Human Resources or his 
designee to protect public health or'the environment. 

'!he tenn "solid waste" ueans, garbage, refuse, ~ludge from a waste 
treat:ment plant, water Sl.Jpply treatment plant, or air pollution ccn­
t:rol facility and other discarded material, including solid, liquid, 
semi-solid, or ccntained gaseous material resulting from industrial, 
'cotmercial, mining, agriq.Iltural OJ:erations, and from COIIIlllDlity 
activities, but does not include solid or dissolved material in 
dcc:estic sewage, or solid qr dissolved materials in irrigation 
return flows or industrial discharges \o.hich are JX>int soorces 
subject to pennits under §402 of the Federal Water Pollution Control 
Act, as B.IrB\ded (86 Stat. 880) , or source, special ruclear, or 
by-product material as defined by tre Atomic Energy Act of 19.54, as 
rurended (68 Stat. 923). 
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PARr II - GENERAL FACILI1Y OJNDITIG'?S 

A. Autrorized Waste. '!he Pennittee is authorized to store, treat and 
incinerate t:he following hazardcos waste(s) or categories of haz.ardoos 
waste in accordance with tre conditions ·specified in this pennit: 

I:XX>l Lacquer dust as defined in 40 CFR 261.21 as adopted in 10 N:'AC lOF 
.0029 and described on pages C-2, C-3 and··c-8 of the attachnent. 

tOOl Filler scrapings as defined in 40 CFR 261.21 as adopted in 10 N:;/>C 
lOF .(XJ29 and qescribed on pages C-2, C-3 and C-7 of the attachnent. 

0001 Discarded rags ccntaining •fi•ller scraping residue as defined in 40 
CFR 261.21 as adopted in 10 NCAC lOF .0029 and described on pages 
C-2 and C-3 of the attachment. 

These wastes may be stored in conta-iners, treated in a tank and 
incinerated as specified on page A-3 of the attachment. Hazardoos waste 
container storage specifications are described otr pages D-2 through D-5 of 
the attachment and Part Ill of this permit. 'I11e treatna"lt tank 
speciflca tions are described on pages D-6 thrcugh D-7 of the attachnent 
and Part IV of this F€rmit. The t:Bnk must meet all requirements of the 
compliance scredules specified in Condition IV .B. befure operation can 
coiJ:I[I)E!Oce. Incinerator specificaticns and limitaticns are described en 
pages D-10 thrcugh D-18 of the attachment and Part V of this. permit. The 
Permittee qualifies for the incinerator exempticn as per 40 CFR 264 .340(b) 
as adopted in liCAC lOF .0032, thereby incinerating the abO\Te wastes solely 
on the basis of ignitability. 

B. Design and ~ration of Facility. The Permittee shall maintain and 
operate the cility to minimize the possibility of a fire, explosion, or 
any unplarmed sudden or ncn-sudden release of h.azardoos waste constituents 
to air, soU or sur.faee water \Jlich could thr~tep human health or the 
·environn:en t. 

C. Recei~t of Off-Site Wastes. 'Ihe Permittee is authorized to receive 
haiax ous wastes from other Singer plants coly. The Permittee must 
imnedi.ately return all waste received from any. ~erator not described on 
page D-4 of the attachment. 

D. General Waste AnalysiS.,- 'Ihe Permittee shBll fullow the procedures 
described m the waste analysis plan as indicated co pages C-10 throogh 
C-12 and Appendix A of the attac:hnent. Parameters and test rmthods used 
shall be those described oo page C-12 of the attachment. Sa:npling methods 
used shall be trose described in Appendix A of'the attachn:!nt. Results of 
these analyses shall be maintained as per 40 CFR 264.13 as acbpted in 10 
N:AC lOF .0032 and as identified in Condition I.D.9. 

The Permittee shall verify his waste analysis as part of the quality 
assurance program. '!he quality assurance program will be in accordance 
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with current EPA practices or equivalent methods apprOJed by the Secretary 
of tre Departm:=nt of Human Resources or his designee, B!ld at a minimum 
ensure that the Permittee ma'intains proper functional instTili!lents uses 
approved sampling and analytical rrethods, assures the validity ot' sampling 
and analytical procedures, and performs correct calculations. 

E. Annual \.Jaste Analysis. The Permittee shall analyze all waste streams at a 
minimum of once per year to ensure ~liance with the incinerator 
exemption described in Condition I .D. 9. and Part V of this permit. 
Singer's waste stream must exhibit a phthalate concentration of less than 
100 ppn to maintain this exemption. 1his annual analysis IIUSt include, at 
a minimum, all the parrureters lis ted on Table C-II on page C-U of the 
attachrent. 

F. Serurity. 'Ihe Pennittee shall canply with the serurity pr~isions of 40 
CFR 264.14(b) and (c) as adopted in 10 ~C lOF .0032 and pages F-2 and -
F-3 of the attachnent. 

G. General Inspection Requiren:ents. The Pennittee shall fullow the , 
inspection sChedule as described on pages F-4 through F-7, F-15 through 
F-20 and Appendix B of d~ attachment and shall canply with 40 CFR 264.15 
(c) and (d) as adopted in 10 N:AC lOF .0032. · 

H. Personnel Training. 'Ihe Permittee shall ronduct personnel training in 
accoraarice with 40 CFR 264.16 as adopted in 10 N:'AC lOF .0032 and as 
described on pages H-1 through H-21 and Appendix B of the attachnent. 

I. The 
(c) 

J. R8;Juired Equi~t. 'Ihe Permittee shall equip the facility and make 
readily availae to operating personnel the necessary equipment to carry 
OJt tre contingency plan, as described on· pages G-28 thrcugh G-30 and G-41 
thrrugh G-44 of the attachment. At all times, the equipment requirement 
described in 40 CFR 264.32, as adopted in 10 NCAC lOF .0032 shall be uet. 

K. Testing and Maintenance ~f Equi~ent. The Permittee shall test and 
mintain the equi(X!lent specillein the previous permit condition and as 
identifi..ed on pages f.-4· throogh F-7 and Appendix B of the attachment as 
necessary to ensure its proper operation in tine of em:!rgency. 

L. Access to Cou:x:wnicatioos or Alarm System~ : 1be Permittee shall maintain 
· access to tf'e coamunications or alarm system as required by 40 CFR. 264.34 

as adopted in 10 N:AC lOF .0032. : 

M. ·Contingency Plan. 

1. • fEElen:entat:i.on of Plan. '!he Permittee shall im:n=diately carry out 
provisioos of the contingency plan whenever there is a fire, 
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e>,:plosion, or release of haz.ardrus \.Jaste or crnstituents which 
threatens or could threaten human he.al th or tl":e erwirorurent as 

1 

required by 40 CFR 264 :56 as adopted in 10 N:AC lOF . 0032. All or 
part of tre contingency plan shBll be impleiiEnted fur both major Md 
m.inor incidents. -

2. Copies of Plan. '!he Permittee shall comply with tre require.a:en ts of 
4U CFR 264.53 as aoopted in 10. N:AC lOF .0032. 

3. Ana'tdmwts to,.Plan. 1he Permittee shBll review and ~diately 
am::nd, if necessary, the cootingency plan, irt accordance with 40 CFR 
264.54 as adopted in 10 ~C lCF . 0032. Singer trust submit 
notification and an amtnded. ccotingency plan thirty (30) days prior 
to Plant //33 closure. 

.. . . 
4. Eneraency Coordinator. 'Ihe Permittee shall comply with the 

requrrerna:1ts of 40 CFR 26lL55 as adopted in 10 N:'AC lOF .0032, 
cx:mcerning t~ energency coordinator. 

N. 1-tanifest System. The Permittee shall mmply with the manifest 
requireaents of 40 CFR 264.71, 264.72, and 264.76 as adopted in 10 ~AC 
lOF .0032. 

0. Recot:dkeeping and Reporting. 

1. eperating Reoord. 'Ihe Permittee shall maintain a written operating 
record at the facility in accordance with 40 CFR 264.73 (a), (b) (1), 
(2), (3), (4), (5), (6), (7) (off-site only), (8), and (9) as 
adopted in 10 N:AC lOF .0032, and as described on pages C-11, F-4 
through F-7, F-15 through F-20, G-37 thrrugh G-39, H-21, Appendix B 
of the attachment and Cooditicn I.D.9. of this permit. 

2. .Annual Report. 'Ihe Permittee shall comply with the annual report 
reqlll.reiD€llts of 40 CFR 264.75 as aoopted in 10 N:'.AC lOF .0032 and 
10 N::AC lOF .0037. 

P. Closure. 

1. Performance Standard. 1lle Permittee shall close the facility in 
accordBrice w.u:h tfie closure .plan as described en pages I-1 throogh 
I-6 of the atts.chxent and as required in 40 CFR 264. 111 as adopted 
:in 10 N:AC lOF .0032. The Permittee shall also cooduct soil 
sampling at the drum storage area down to too top of the ''C" horizco. 

2. Aus:ldmeot to Closure Plan. Tile Permittee shall ame:1d the closure 
plan in accordance with 40 CFR 264 . 112 (b) as adopted in 10 N:AC lOF 
.0032 \ohenever necessal:)'. . 

3. ' Notification of Closure. 'Ihe Permittee shall notify the Secretary 
of the Dapartment of Human Resrurces or his designee at les.st 
forty-five (45) days prior to the date he expects to begin closure. 
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4. Tirre Allo~ For Closure. Within 90 rnys after receiving the final 
volune of hazardous waste, the Permittee shall treat or remJVe fran 
site all hazardrus wasce in accordance with the schedule specified 
in t~ closure plan. After receiving the final volu:ne of hazardous 
waste, the Permittee shall a:x.nplete closure activities in acrordance 
with the scf-edule specified in the closure plan on page I-5 and 
Figure I-1 of the attachment. 

5. Disposal or Derontamination o·f Equipnent. The Permittee shall 
comply wl.th the reqLUrements of 40 CFRL"64 .114 as acbpted in 10 N:.PC 
lOF .0032. All equiprent shall be emptied prior to derontamination. 
After steam-cleaning, the rinsate shall be collected and analyzed. 
Singer must submit all analysis results. · 

6. Certification of Closure. TI1e Permittee shall certify that the 
facility haS been Closed in accordance with the specifications in -
the closure plan as required by_ 40 CFR 264. 115 as acbpted in 10 N::IC 
lOF .0032. The Pennittee shall also submit a certification from an. 
ind:pendent professional engineer verifying that the fB.cility was 
closed per tl:e specifications of the closure plan as described on 
pages I-1 thrrugh I-6 of the attachment and Cooditioos III.I., IV .E. 
and V.D. . 

Q. Cost Estimate fur Facility Closure. '!he Permittee shall comply with the 
require!D9:lts of 40 CFR 264.142 as acbpted in 10 N:AC lOF .0032, includ~ 
tre requireu:ents to adjust and revise tre cost estimates, \.hen necessary·. 
1he Permittee's approx:im:lte closure cost estimate is described en page I-8 
of tre attachnent. · 

R. Financial Assurance for Facility Closure. '!he Permittee shall denonstrate 
ccntiruous compliance Wl.th 40 CFR 264.143 as adopted in 10 l'CAC lOF .0032, 
or \where applicable with 40 CFR 264 .146, 264.149, 264 .150, and 264 .151 as 
adopted in 10 N::AC lOF .0032 by providing documentaticn of financial 
assurance in at least tre B.IOOUilt of the cost estimates required by permit 
Ccndit:i::m II .Q. a.'1d page I-8 of the attachment. 

· The financial n:echanism .~sed shall be that instnment specified on page 
I-9 and Appendix E of the attachment. The Permittee uay prc;>pose using a 
different uechanism by submitting a new financial instrument to tre 
Secretary of the L'eP.artment of Human Resoorces or his designee for 
approval. 1be Permittee must slbmi.t this doa..mentation no later than 
sixty (60) days prior to the effective date of the proposed change. The 
existing financial ~chanism shall rema:in: in furce until tl-e change is 
approved. 

S. ::Liability Requireaents. The:::Permittee shall comply vith tl-e re:tuireaents 
of 40 CFR 264.147 as adopted in 10 N:AC lOF .0032, including the 
requirerrents to have and ~t.ain liability coverage fur sudda:1 and 
accida:1t.al occurra:1ces in 'the amount of at least $1 million per ocrurrence 
with an annual aggregate of at' least ~2 million, exclusive of legal 
de .feose costs. 

1he financial nechanism used shall be that instrument specified on page 
I-ll, l-12 and Appendix E of the attachment. The Permittee may propose 
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using a different treehanism by stbrnitt~ a new financial inst~t to 
tl-e Secretary of tl-e Departrrent of Hlllnlll1 Rescurces or his designee for 
apprcwal. The Permittee must stbmit this cbCUID€!1 tat ion no later than 
sixty (60) days prior to tl":e effective date of tl":e proi=Osed change. The 
existing financial rrech.anism shall remain in force until the change is 
approved. 

T. Incapacity of Owners or Operators, Guarantors,· or Financial Inst-itutions. 

'!he Permittee shalF CXll!ply with 40 CFR 264. ·148 as adopted in 10 N:AC lOF ·· 
.0032 \Jlenever nece~sary. 

U. Cost Estimate for Canpletioo of Correction Action. 

1. The Permittee shall prepare a cost estimate for the completion of 
any corrective action required under this permit for solid waste 
managen-ent \IDits in order to provide financial assurance for 
cx:xnpleticn of corrective actioo as require,d under 40 CFR . 
264 .lDl(b). Such cost estimate will be based upon the cost of 
operation, inspection, mooitoring, and maintenance of the corrective 
action system to reet the re::{uiremmts of 40 CFR 264.101 and this 
permit. 

2. '!he Pennittee shall submit a cost estimate for any additional 
corrective action for prior or cootinuing releases oo the date 
specified by the Secretary of the Depa..rt:m2nt of Human Resources or · 
his designee. 

V. Financial Assurance for Corrective Action. 

1. 

2. 

'!he Permittee shall demoosttate cootirurus c:cmpliance with 40 CFR 
264 .101 by providing doo.mentation of financial assurance using a 
~chanism specified in 40 CFR 264.151 in at least the BmCJlDt of the 
cos.t estimate required \IDCer Condition II .U. 1be "WOrds "completion 
of corrective action" shall be silistituted for 11 closure and/or 
post-closure" as appropriate in tre financial uechanism. 

1he Permittee shall stbmit financial assurance for ccmpleticn of 
corrective action as required under 40 CFR 264. 101 no later than 
thirty (30) days prior to beginning full operaticn of the approved 
corrective action. 

W. Special Ccnditicns. 

1. \-hen a discrepancy exists between the wording of an item in too 
Applicatico and this pennit, the permit requi.rea:e:t ts take precedence 
over the Application. 

2. ' \-here a discrepancy e~sts between tl-e RCPA Facility Assessuent 
(RFA) rep::>rt (attached as part of this Permit) and this t:ermit as to 
tl":e future requirenen ts to be taken at the facility, the t:ermit 
requirements take precedence over the requirements reflected in the 
re p::>rt. 
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PART III - SfORAQ:: IN CXNrAHERS 

The container storage area is loCated outdoors as sha..rn on Figure 
F-l0ll-ll-S-C06 of the attachment. The dimensicns of the storage area are 
approx:Unately 40' x 35 1

• A fence fonns tl'e notthe:rn ba.mdary, \while recessed 
landscape tinbers funn the eastern and \Jestem boundaries. 

-
All dn.nns containing \Jaste materials shall be stored on pallets. Pallets may 
be stacked G.o (2) high; however, no IIX)re than fOJr (4) drums wy be stored co 
any one pallet. Typical aisle spacing shall be per Dra\Jfug No. 

· F-1011-ll-S-007 of the attach.xrent, but in no case less than three (3) feet. 

Cnly solid \Jas tes may be stored in this area. Max:im..m inventory of this area 
shall be 500 drums. The hazardOJs \Jastes that may be stored fu this area 
include !:001 (lacquer dust), 0001 (filler scrapings), and IDOl (9iscarded 
rags) as described in Cooditicn II.A. of this permiJ:. At tiue of closure, 
soil sampling of the storage· area shall be conducted as specified on pages 
I-4a and I-4b of the attachment and Cooditicn III.I. of this x=ermit. 

. . 
A. Condition of Containers. If a container holdfug hazardcus waste is not in 

goOd cooditioo (e.g., severe rusting, apparent structural ~fects) or if 
it begins to leak, the Permittee shall transfer the haza.rdoos waste from 
such cootainer to a container that is :in gocx:I ccnditioo or manage the 
waste in sooe other way that complies with the requireaents of this x:ermit. 

E. Ccmpatibility of \-laste with Containers. 'l11e Permittee shall canply with 
40 CFR 264. 172 as adOpted in 10 NCAC 10F .0032 and ensure that the ability 
of the ccntainer to contain the waste is not impaired. 

C. Manageuent of Containers. The Permittee shall manage containers in 
accordBrice with 40 CFR 264.173 as adopted in 10 N:A.C lOF .0032 and as 
described co pages D-2 thr'oogh D-5 of the attachnent. 'fue Pennittee shall 
also a:mply with 40 CFR 264.175(c)(2) as adopted in 10 l'rAC lOF .0032. 
All hazardoos waste storage containers shall be en pallets to prevent 
ccotact from any accumulated liquid. No u:ore than fa.n.- (4) dnuns shall be 
stored on any pallet. 

D. Inspections. The PeDilittee shall inspect container storage areas in 
accoraarice with 40 CFR 264.174 as adopted in 10 ~ lOF .0032 and as 
described en pages F-5, .F-18 and Awendi.x B of tre attachnent. 

E. Aisle S~ce. At a mini.nn.n, the Permittee shall maintain aisle space as 
require lij 40 CFR 264.35 as adopted in :10: N:AC lOF .0032. Min:im..In aisle 
space for the ccntainer storage area shall be three (~) feet. 

F. Special Requirenents for I~ni~le or Reactive Waste.:: The ~e~ittee shall 
. not locate containers holding" ignitable or reactl.Ve waste wlthm 15 meters 

(50 feet) of the facility's. pro~rty line. 

c. Special RB:luirements for Inconpatible Waste. 

1. '!he Permittee shall not place incompatible wastes in the same 
ca1t:a:iner. 
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H. 

I. 

2. 1he Permittee shall not place hazardrus waste in on l.lll'Washed 
container that previously held an incomp3tible waste or rMteri.Dl. 

'· 
3. The Permittee shall not store a container of hazardrus waste that is 

incompatible with any waste or II\9.terial stored nearby in other 
coo ta iner s , piles , o pe:1 tanks or surface impoun drre:lts un 1 ess the 
container is separated from the other matenals by a dike, berm, 
wall, or other device. 

R~ of Containers. 'Ihe Permittee shall receive the shi~t of 
a waste matelrial as described en page D-3 of the attachment; 
however, a mininum of 10% of ~~ druns shall be fingerprinted as described 
on page D-3 of the attachment~ "'Any unacceptable wastes discovered during 
this inspection shall be i.muedi.ately returned to tre generator. 

Closure. 'Ihe Permittee shall follow the closure plan as de.Scribed en 
pages 1-2 through I-13 of the attacha:ent and shall comply with 40 CFR-
264.178 as acbpted :in 10 N:AC lOF .0032. At a,.minimun, soil sampling at 
ti.I:Ie of closure shall :include samples taken doWn to the top of too ''C" 
horizon. Singer must silimit a certification from an indepE!ldent 
professional rog:ineer verifying that closure was. completed to the 
specificaticos of this Cooditioo of the t::ermit. 
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PART IV - TREATI-!ENT IN TANKS 

The Singer facility shall use on'e p::lrtable treaDrent tank fur mixing waste to 
be loaded into the incinerator. This tank shall be located inside the 
incinerator building on tre imJ=€rmeable, diked concrete floor. 

TI1e tank shall be an approximately 4' x 6' x 4' deep, V-.sh.sp:d rnet:.al hopper 
attacred to a 2' wide 11 live-bottom" rubber belt conveyQr. The tank shall be 
used to mbc I:OOl (lacqt:er dust), COOl (filler scrapings), o:::x:n (discarded 
rags), and damp sawdust. After mixing is completed , tre waste shall leave the 
tank, via the conveyor belt, to be looded into the incinerator. 

Since tl"e tank shall never contain free liquids and is situated in a building 
with an imperueable floor, this facility is e:>.."empted from the requireiD31ts of 
~0 CFR 264.193 as adopted in 10 N:AC lOF .0032. 

A. Design of Tanks. .The Permittee shall maintain all tanks in a,ccordance 
WJ.th pages 0:6 and D-7 of the attach:r.ent and the approved information to 
be stbm.i.tted after the effective date of the permit. This· infonmt:ion 
includes preliminary design drawings of the tank and conveyor belt, 
as-built blueprints of the tank and conveyor belt, an assessment of the 
tank's integrity, a certification frcxn an independent professiOnal 
engineer that the tank and belt assembly \..ere ccnstructed per the approved 
plans and doOJIIEntation that the managen:ent of the tank system has bee1 
added to the employee training program. 

B. Reporting Requiren:ents. Within thirty (30) days after the effective date 
of thJ.S pennt, Slnger must stbmit preliminary design drawings of the tank 
and other relevant information concerning the tank and its installation. 
Within ninety (90) days after approval of the tank system design, Singer 
must complete construction and installation of the tank and conveyor belt 
assenhly. Progress reports en the tank ccnstructicn must be st.bmitted 
every nonth during this 90-&y period. Within thirty (30) days prior to 
placing hazardcus waste in the treatment tank, Singer nrust stbmit as-built 
blueprints of the tank and conveyor belt assenbly with an independent 
professional engineer certifi.caticn that the mit was built to rooet or 
exceed tre minim.In desi89 specifications as described on pages D-6 and D-7 
of the attachment and as shown on the approved design drawings stbmitted 
in accordance with 'Condition· IV .A. Within thirty (30) days prior to 
placing hazardcus w.§i.Ste in the tank, Singer must stbmit dorumentation that 
tre employees 1 training program includes tte use and manageoent of tre 
tank. 

C. General Operating Requirem:nts. 

1. The Pennittee shall CQJ;Dply with 40 CFR 264 .192(a) as adopted in 10 
l'CAC lOF .0032. A written assessment of the tank's structural 
integrity wst be submitted t:hirt:y (30) days prior to placing 

, hazardcus waste :in the ,tank. 

2. The Penuittee shall comply with 40 CFR 264.192 (b) as adopted in 10 
N:AC lOF .0032. An independent, qualified, registered professional 
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engineer must insr-ect and certif-y the integrity of the tank and 
submit this certification thirty (30) days prior to placing 
hazardrus waste in the· tank. 

3. '!he Pennittee shall oomply with 40 CFR 264.192 (e) as adopted in 10 
N:AC lOF .0032. The conve~r belt assembly must be supported and 
protected ngainst physical damage and ~>.-cessive stress. 

4. '!he Permittee shall a:mply with 40 Cf.R 264.192 (g) as adopted in 10 
N:AC lOF .0032. 'Ihe Permittee shall'.c:btain and keep en file at tl--e 
facility the· written statements by those perscns required to certify 
tl--e design and installa~~-9n of t'l-e tank system. 

5. The Permittee shall cx:mply with 40 CFR 264.194 as adopted in 10 N:AC 
lOF .<X)32 and as described on pages D-6 and Q:-7 of t~ attachnent. 

6. 1he Permittee must a::mpletely empty the tank before washing the tank 
rut as described on page D-7 of the at~9~t. 

D. Inspecti.cns. The Permittee shall canply with inspection requi.reme:1ts set 
futtfi m 40 CFR 264 .195 (b) (1) and (3), and (d) as adopted in 10 ~AC lOF 
.0032 and as described on pages F-5, F-17 and Appe1dix B of the attachment. 

E. Closure. The Pennittee shall follow t~ closure plan as descrlbe::l on 
pages I-2 thrrugh I-5 of the attachment and mall o:mply with 40 CFR 
264.197 as adopted in 10 N:AC lOF .0032. The tank shall be empty befure 
decootamination. Both the tank and the conveyor belt asse.rrbly shall be 
steam-cleaned and tre rinsate collected for analysis. Singer IIUst submit 
the results of the analyses with a certificatioo from an indepmdmt 
professional engineer verifying the closure plan was fullowed per this 
Coodition of the permit . 

F. Special Requireuents for Ignitable or Reactive Wastes. 

1. nie Permittee shall a:mply with 40 CFR 264.198(a) as acbpted in 10 
N:AC lOF .0032. 

2. The Pennittee shall comply with the requiren:ents of 40 CFR 
264.198(b) as adopted in 10 l'CAC lOF .0032. 

G. Special Require~ts for Incomp.3.tible Wastes. 

1. The Permittee shall not place incanpatible wastes in the srute tank. 

2. '!he Pennittee shall not place hazardoos waste in an unwashed tank 
'\Jlich previoiJsly held an incanpatible waste or material. 
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PARr V - IN:INEMTION 

This facility qualifies for the automatic eJ.:emption allowed under 40 CFR 
264 .340(b) as aoopted in N:AC lOF .0032 and may incinerate the wastes 0001 
(lacquer dust), IXX)l (filler scrapings), and 0001 (discarded rags), \..hich are 
lis ted solely because of ignitability. This exemption is documented in the 
facility's adninistrative reoord and on page D-10 and Appendix A of tre 
attachm:nt. 

A. The Pennittee shall operate and main rnin tre incinerator as described on 
pages D-10 thrc:ugh D-18 of the attachmalt. 

B. The Pennittee shall inspect the incinerator and supporting structures and 
equipm::nt as per 40 CFR 264.347 (b) and Ccnditicn II .G. of this pennit. 

C. The Permittee shall adhere to the waste analysis plan as per 40 CFR 
264.341 and Coodit:icn II. D. of this pennit. 

D. The Pennittee shall adhere to the closure plan conditions as per 40 CFR 
264 .351 and Ccnditicn II .P. of this permit. 'Ihe incinerator and concrete 
pad must be steam-cleaned and the rinsate oollected for analysis after 
deccntamination. Singer must silimit the results of the a.nalyse.S with a 
certification from an independent professional engineer verifying the 
closure plan was ccxnpleted per this Cooditicn of the permit. 
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PARr VI - Sa.lD \.JASTE MANAGEl-ENT UNITS 

A. Applicability. •• 

The Conditions of this Part apply to: 

1. '!he solid waste management units identified in Appa1dix A. 

2. Any additional solid waste managen:ent.J,mits or releases of hazardous 
waste or hazarrlcus coostituents other .. than those identified in ·· 
Appendix A~ discovered during the crurse of gt"O\.IDcMater n:onitoring, 
field investigations, en~+,!=X\~Dental audits, or other means. 

B. RCRA Facility Assesstrent (RFA). 

1. The Pennittee shall notify the Secretary of t~ ))epart~t of Human 
Resources or his designee of any additional solid waste management 
unit(s) or releases of hazardous coostitu_epts or hazardous waste not 
identified in Appendix A, discovered during the course of 
groundwater monitoring, field investigations,· environmental audits 
or other means within fifteen (15) days of discovery. 

2. '!he Pennittee shall prepare a OCRA Facility AssessllSlt (RFA) plan 
and a proposed schedule of implementaticn and completion for any 
additional solid waste manageo:ent mit(s) ac release(s) which are 
d:iscc:wered subsequent to the issuance of this permit. '!he plan 
shall :include methods and specific actions as necessary to detennine 
\ohether a prior or continuing release of hazardcus waste or 
hazardous constituents has occurred at each solid waste management 
unit. 'l11e plan must also :include, at a minimun, the following 
information for each unit: 

I 

a) Location of unit(s) on a topographic map of appropriate scale 
such as required under §270.14(b) (19). 

b) Designatj.on of type_ and :function of unit(s). 
c) General dimensions, capacities and structural descriptioo of 

·unit(s) (supply any available plans/drawings). 
d) Dates· that the unit(s) \o1BS operated. 
e) Specification of all wastes that have been managed at/U:l the 

unit(s}. . 
f) . All available information pertaining to any release of 

hazardoos waste or hazardoos ccnstituents from such unit(s) 
· (to include ground.-:ater data, soil analyses, and/or surface 

water da. ta) • 
g) Results of sampling and analysis of ground.-tater, landsurface 

and subsurface strata, surfaee water or air requested by the 
Secretary of the Depart:Irent of Human Resources ar his 
designee. 

c. RCRA Facility Investigation (RFI). 

1. '!he Pennittee shall prepare a OCRA Facility Investigation (RFI) Plan 
for those units identified :in Appmdi.x A as needing an RFI, \J:lich 
includes schedules of implemmtation and canpletion of specific 
actions necessary to determine the nature and extent of releases and 
tre potential pathways of con~t releases to the air, land, 
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sur.fuce 'rlater, and ground,..ra ter. The Permittee must provide 
sufficient justification and/or doa..liD2ntation that a release is not 
prcbable if a r:redia/path'rlay associated 'rlith a unit (ground..later, 
sur face 'ria ter, soil or air) is not included in tre RFI plan. Such 
deletims of a rredia or path . .,ray from the RFI are stbject to the 
approval of tl-e Secretary of the Departm=nt of Hl..IIllllll Resources or 
his designee. 

2. The Permittee shall prefd!"e a ReM Facility Investigation (RFI) Plan 
for those Lmits identified under Ccnditicn VI.B. \-hich includes 
sctedules of impleaentation and completion of specific actions 
necessary to determine the natu·re and extent of releases indicated 
by tl-e assessrrent, and the potential pathways of contaminant 
releases to the air, land, surface water, and groU1d..later. The 
Pennittee must provide sufficient justification and/or doOJlllentation 
that a release is not prcbable if a unit identified wder Ccndition 
VI .B. or a xredia/pat:l-way associated with such unit (ground.later, 
surface water, soil OF air) is not included in the RFI plan. Such 
deletions of a unit, m=dia or pathway from too RFI are subject to 
apprOJal of the Secretary of the repartment of HUillBn Resoorces or 
his designee. 

3. The RFI Plan shall neet the requirenents of Appendix B at a . 
m.inimun. TI1e RFI shall be cood.Jcted in accordance with the approved 
RFI Plan and Appendix B. The Permittee shall provide written 
sufficient justific:atioo for any omissioos or deviaticns from too 
mini.m.m requiren:ents of Appendix B. Such omissions or deviations 
are sl.bject to the approval of the Secretary of the repartment of 
Human Resources or his designee. The SCOJ=e of the RFI plan shall 
include all investigations necessary to ensure compliance with 
§264 .lOl(c). 

D. Interim Measures. 

1. 

2. 

3. 

4. 

1he Pennittee may conduct interim neasures to contain, renove or 
treat cootamination resulting from the release of haz.ardrus 
constituents from a solid waste managem=nt unit in order to protect 
public health and· the envircnment upcn appro.ral by the Secretary of 
tre Departnent of Human Resources or his designee. Such interim 
o:easures my be cood.Jcted conc::uftently with investigations required 
under tre tenns· of this permit. 

The Permittee. shall notify the Secretary of the repartment of Human 
Reswrces or his designee of any-proposed interim/corrective 
u:easures at least thirty (30) days prior to impleme:1tation. The 
notice shall include a description and schedule of impleaenta tion of 
any proposed interim tmasures. ···· 

' 1he Pennittee shall. give notice to too Secretary of tl-e Departnent 
of HlliiEI1 Resoorces or his designee as sooo as possible of any 
planned changes, reduction or additions to tre interim neasures. 

Final apprOJal of interim treasures as corrective action rB:Iuired 
under §264 .101 shall be in accordance with 40 CFR 270.41 and 
Cmdition VI .E.2. as a permit modification. 
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E. Corrective Action. 

1. Corrective action rrusl:- be instituted by the Permittee under an 
appr01ed plan as necessary to protect public health and the 
environn:ent for all releases of hazardrus waste or hazardous 
coos tituen ts from any so lid waste managemEnt unit at the facility, 
regardless of the tirre at which waste was placed in such unit or 
W"lether such tnit was origin~ly intendeci for managen:ent _of solid 
waste. 

2 . 'Ihe Secretary of the Department of Human Resources or his designee 
shall review the final RFI .. report required U1der Coodition VI .F. and 
notify too Permittee of tne need fur further investigative actions 
and/or the need for a oorrectioo acticn study and/or plan to rreet 
the requirerrents of §264 .101. .. 

3. Upcn determinaticn by the Secretary of the ~partme:lt of HlliMil -
Resource~ or his designee that a correctiye action study and/ or plan 
is neede:!, the permit mall be mOdified pursuant to 40 CFR 270.41 to 
address such requiren:ents. Tile nodification f?hall identify tl"e 
solid waste management tnit(s) and associated releases requirirg 
corrective action plans and/or studies; specify requiren:ents for 
·development, stbmissicn and implementaticn of such plans/studies; 
specify requiren:ents for financial assurances for completion of 
corrective acticn as required under 40 CFR 264.10l(b); and include 
otrer HSWA requirenents as appropriate. 

4. 'ttle Permittee must implement corrective actions beyood the facility 
ba.mdary, \o.here necessary to protect hunan health and the 
envi.rcnment, unless the Permittee demcnstrates to the satisfaction 
of tl"e Secretary of tl"e Departnent of Human Resources or his 
designee that, despite the Permittee's best effurts, the Permittee 
was unable to cbtain the necessary permission to undertake such 
acticns. The Permittee is not relieved of all respoosibility to 
clean up a release that has migrated beyond the facility boundary 
\Jlere off-site access is denie:!. 0:1-site measures to aCdress such 
releases will be determined on a case-by-case basis. Assurances of 
financial respcns:ibility for canpleticn of such off-site corrective 
action will be required. 

F. Reporting Requirema:lts. 

1. RFA Report 

'ttle Petmittee shall submi.t a OCFA Facility Assessnent Report of the 
results of the RFA required under Ccnditicn VI.B. in accordance with 
the scl-edule(s) under Condition VI .G. The RFA Report ti1lSt include 
at a minimum the infurn:aticn listed under Ccnditicn VI.B.2. and 
other approprla te inform.a tion necessary to detetmine tre need for a 
RFI t.11der Ccnditicn VI .C .2. 

2. RFI RefOrt 

'!he Permittee shall submit a Draft and Final RCM Facility 
Inves ti~ticn Report. The RFI Reports shall be silimitted in 
acoordance with tre scbedule(s) under Condition VI .G .5. 
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1he RFI ReJX>rt shall include an analysis and Sl..IIIIIlB.ry of all required 
investigations of solid waste msnagerren t units and tre ir results. 
TI1e Sl.IIIlnary shall include a reJX>rt en the type and extent of 
contamination at tre facility, including sources and migratico 
pathways, and a descriptioo of actual or potential receptors. Th: 
rep:::>rt shall also describe ti:Je extent of contamination 
(qualitative/quantitative) in relation to background leve}s 
indicative for th= area. The cbjective of this task shall be to 
ensure that the investigaticn ·data are sufficient in quality (e.g., 
quality assurance procechrres have been followed) and quantity to 
describe the nature and extent of cootamina.tion, potential threat to 
human health and/or tre envircxurent, and to support a Corrective 
Actioo Study and/ or Plan, if necessary. . 

3. Interim Heasure Report 

Upon rompletion of Interim Measures conducted under Condition VI .D., 
the Permittee shall swmit a rep:::>rt to this office that coo tains: 

a) A description of rreasure(s) impleiiSlted; 

b) Sumnaries of results; 

c) SUllJIIaii.es of all problems enrountered; 

d) SliiiinBiies of acccmplishments and/or effectiveness of interim 
treasure ; and 

e) Copies of all relevant laboratory/monitoring data, etc. in 
accordance with Condition I.D.9. 

4 . Progress Re P?rtS 

a) RFA/RFI Progress Reports 

If the tine required to conduct the RFI or RFA is greater than 
80 days, the J>.~rmittee shall prOV'ide this office with quarterly 
progress rep:>rts (90 day intervals) beginning ninety (90) days 
from implementation of the approoJed plan containing: 

(1) A deScription of the portion of the RFA/RFI completed; 

(2) Sum:naries of findirgs; ,, . 

(3) S\.Jllmaries of all deviations from the approved RFA/RFI 

(4) 

during the reporting period; ·• 

St.IIIIDS.rles of all prcblems or p:>tential problems 
encruntered dllrlJl:8 the reporting ~riod; 

(5) Projected work fur the next reporting ~riod; and 

(6) Copies of daily reports, inspection reports, 
laboratory/m::mitoring data, etc. 
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b) Interim Heasures Progress Reports 

If th:! tine required· for completion of an Interim Heasure is 
greater than 180 days, tre Pennit tee shall prO\Tide this office 
with quarterly progress reiXJrts (90 day intervals) beginning 
ninety (90) d9.ys after initi.aticn of the Interim Measure(s). 
Such reports shall include: ' 

(1) A desctipticn of the portico of~ the Interim Measure 
ccxnp leted; 

(2) Sunmaries of all ckv"iations from the Interim ~Ieasure Plan 
during the reporting period; 

(3) Sl.Ill!Ilaries of all prcbleJIS or JX>tenti.al p'robleJIS 
mca...tntered di::irwg the reporting period; · 

(4) Projected work for the next reportirig period; . and 

(5) Copies of laboratory/ID<Xlitoring data. 

5. Imninent Hazard Reports 

a) 1he Permittee shall retort any inm:inent or existing hazard to 
public health or the ernriraunent £-rom any release of hazardrus 
waste or hazardoos constituents from a solid waste manage.xrent 
unit to the Secretary of the Department of Hum:m Resoorces or 
his designee. Any sudl information shall be retorted orally 
within twenty- frur (24) ho..xrs from such tine the Permittee 
beooaes aware of de circums ta.nces. 1his refOrt shall include 
the infonmticn specified wder Ccnditicn I.D.l4. 

b) A written retort shall also be provided to th:! Secretary of 
the repartment of Human Resrurces or his designee within fifteen 
(15) days of the ti.ne tha. Permittee becones aware of tre 
ciro.mstances. The written report mall ccntain the :informa.ticn 
specified under Condition I .D. 14; a description of the release 
and its catiSe; the· period ·of the release; vhether the release has 
beeo stopped; and if not, tre anticip:1ted tine it is expected to 
cootinue; and steps taken. or planned to red.lce, eliminate, and 
prevent rerurrence of the release. 

6. All reports IWSt be ·signed and certified in accordance with 
40 CFR 270.11. 

7. 'Ihree (3) copies of all reJX>rts/plans shall be provided by tte 
Permittee to this office at the follow~ acX:iress: 

'Mr. Jerorre H. Rhodes, , Head 
Hazardrus Waste Branch 
306 North Wilmington Street, Rcom 213 
Pest Office Box 2091 
Raleigh, North Carolina 27602-2091 
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G. Schedules of Ccxnp liance. 

l. TI1e Perroittee shall sul:inrit the RFA Plan(s) fur solid waste 
ID3..I"\.:lgemrot units or releases discovered after the effective date of 
this pennit required under Condition VI .B .2. to tl-e Secretary of the 
D=part.rrent of Hl..IID9fl Resoorces or his designee within sixty (60) d:iys 
of tre notification required under Condition VI .B.l. 

2. The Permittee shall stbmit the RFA Report required illder Ccnditicn 
VI .F .1. \lithin thirty (30) days of completion of th= approved RFA 
Plan. 

3. '!he Pennittee shall submit the RFI Plan required by Condition 
VI .C.l. and the associated c:bccumffitaticn to the Secretary of the 
~pBftaent of HI..IIll8l1 Resources or his designee within 120 days of tre 
effective date of this permit. · 

4. '!he Pennittee shall submit the RFI Plan(s) required under Condition 
VI .C .2. for solid waste management units or releases discovered 
after tre effective date of this permit within ninety (90) days of 
stbmissioo of the RFA report required mder Ccndition VI .F. 

5. '!he Pennittee shall submit the. Draft RFI Report required under 
Ccndition VI .F. to EPA for revie.~ ninety (90) days after ccmpletioo 
of tre RFI. The Final RFI Report shall be submitted to this office 
within thirty (30) days of receipt of cotm:rents from this office and 
EPA oo tre Draft RFI Report. 

6. All plans and schedules shall be sili ject to approval by the 
Secretary of tre Departnent of Human Resoorces or his designee prior 
to implema1tation. The Permittee shall revise all stbmittals and 
scredules as specified by the Secretary of tre Departn:ent of Human 
Resources or his designee. Upcn approval the Permittee mall 
impleae.nt all plans and sch:dules as written. 

7. '!he resul. ts of all plans and reports shall be stbmitted in 
accordance with the appro-~ed sctedule. Extensions of the due date 
for silimittals uay be granted by the Secretary of the ~artment of 
Human Resc::urces or his designee based oo the Pen:Dittee1 s 
dem:nstratioo .... that sufficient justificaticn fur the extensioo exists. 

8. If tre Permittee at any tine determines that tre RFA or RFI plans 
required Ulder Ccnditicns VI .B. Q):' :VI .C. no lcnger satisfy the 
requi.reaents of §264 .101 or this permit fur prior or continuing 
releases of hazardrus waste or hazardoos ccnstituents from solid 
waste managem:nt liDits.-; he nust submit an aneru3ed plan(s) to the 
Secretary of the Department of Human Resoorces or his designee 
within ninety (90) 9ays of such deteminati.on. 
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PART VII - WASrE HINIMI ZATION 

The :folla..ri.ng condition :is pursuant to 40 CFR 264.73(b) (9) 

WASfE MINIMIZATION CEID'IFICATION 

1he Pennittee shall be required to certify, no less often than annually, that 
he has a program in place to red.Ice the volltiiB and toxicity of hazard_cus waste 
that he generates to tre degree determined by tre Permittee to be eronanically 
practicable and the proposed methcx::l of treatm=nt:;: storage or disposal is that 
practicable I:Ieth:xl rurr~tly available to tre Pennittee \-hich minimizes tl-:e 
present and future threat to html3..0 health and the envirmma1t. 
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Pan: VIII - LAND DISPOS-\1.. ~srRICTIO'lS 

40 CFR Part 268 identifies hazarocu.s wastes that are restricted fran land 
disposal and refines those limited circumstances Ulder hi'lich an otherwise 
prdlibited waste may continue to be placed on or in a land treat:rrent, storage 
or disfOsal unit. The Permittee shall maintain conpli.Bnce with the 
requirerrents· of this Part. Wf'ere the Permittee has applied fur an extfflsioo, 
waiver or variance under this Part tre Permittee .shall a:mply with all 
res tricti.Dns en land disposal under this. Part once the effective date for the 
waste has been reached pending final apprCNal of such application. 
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'· 
I. Units Requiring a RCRA Facility Investigation (RFI) 

Old Landfill (SWMU No. 1) 

Abandoned Drums by Lower Creek (SWMU No. 2} _ 

Glue Wa~h Evaporation Pond iSWMU No. 3) 

H a z a r do us Was t e ~ t.9 rage Are a ( 5 ~·H-\ U No • 6 ) 

Spill at Oil Tank, Lumber Yard Bldg. (SWMU No. 9) 

II. Units Requiring No Further Action 

Water Wash Storage Tank (SWMU ~o. 5} 

Floor Area, Lumber Yard Building (SWMU No. 8} 

Waste Satellite Storage Area (SWMU No. 7} 

III. Units Whose Releases would be covered by the State Permit 

Incinerator (SWMU No. 4} 

IV. Copy of the RCRA Facility Assessment 

(attached for information purposes} 



OC~ f.:l,CIUT'! INVESTIGXI"ICN (RFI) PL-\NS 

I. RFI ~.J;Jru<PLAN REClTIRENENIS 
'· 

The Per.nittee shall prepare a ~~ Facility Investigation (Rfi} wo=kplan 
t.l1at meets the :::equi.:-ene~ts of Pa=t. II of this docune!'lt. This Attach'ne~t 
is p:::-ovide::l as guida'1ce Eo::- the de•Jelopne!1t of t.'le RFI wor~<plan. 

A. P:'oject Manaaeme!1t Pla'1 

The Pe~ittee shall p:::-e~are a ~~jec: ~Bnog~e~t Plan whic~ will inclUde 
a discussio!'l of the tec~ical approach, sc~edules, a~ pe:::-sc!1!1el. The P:::-oje~~ 
M~~cgeme!1t Plan will also iDclude a desc:::iption of qualificatio!1s of pe:::-sc~~el 
pe:::-forrni!"lQ or d i::-ectirg t."''e · RFI, bchd i:-Q c::::!1t:::"acto:::- pe:::-so~'1el. This 
pla!1 shall also dOCI-"llent t!1e cJe:::all manageme!1t app:::-cac~ to the oc:t~ facilit·; 
L~vestigatio!1. · 

B. Samoling arx:l Analvsis Plan 

The Pe!:":nittee shall prepare a plan to dccument all mo:-titc:::-i:-YJ p:-ocedu=es: 
sampling, field measu=es a'"'Cl sanple a.'1alysis pe=forme::i du=in;1 t..'1e 
i~vestigation to cha::-acte:::-ize the envi=onme!1tal set~ing, sou=ce, and releases 
of haza...--dous constitue:1ts, so as to ensure that all i:-tfo::llation arx:l data a=e 
valid ard prope:::-ly docunente::!. 

1. Semolina/Field Measurene!1ts 

Tile sarr.pling section of the Sar.tpling arrl i\.'lalysis Plan shall be i:t 
acco=dc~ce with Cha:::acte=ization of Haza_~ous waste Sites A Me~~cds Ma~ual: 
Volune II. Available Samolina ~tha:is, EPA-600/4-83-{)40, a:rl at a 
minirnun discuss: 

a. Selecting appropriate sampli~ locations, depths, etc.; 

b. Cbtaining all necessary ancillary data; 

c. ~tenninL.-,g corrlitions u.-rle:::- which sampli.rg should be co:"ducte1; 

e. ~teoninirg which rne:Ha ar.a to be sanple::l (e.g., grourd~rater, 
ail;, !?Oil, sed ime:1t, etc.) ; 

f. tetennini~ which paramete:::-s are to be measured arrl where; 

g.. Selecting the f:::eque:1cy of samplirq arrl length of samplio;;J pe:::-iai: 

h. Selectin:J the types of samples (e.g., com~;X>sites vs. grabs) ard 
nunber of samples to be collectEd • 

i. Dxune:1tirg field samplirq ot:erations a.rrl procroures, inclu:H:YJ; 

i) O:x:urne:1tation of procedu::es for preparation of reage:1ts or supplle! 
~ich become an i!1tegral part of the sample (e.g., filters, 
prese:::vatives, and absorbing reage:1ts); 
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ii) 

iii) 

iv) 

v) 

vi) 

vii) 

viii) 

ix) 

x) 

P.::-cca:!u:::-es ard fo::::ns fo.::- rec:::>Xi:-x;l t..'1e ex3c::. loc3tio~ ard 
specific co~side.::-3tions asscciated wiL~ sampl~ ac~isit!o~; 

'· J:bc:...mentation of specific sarn~le p:-ese::vation rr.ethcrl; 

Calib:::.acion of field inst=unents; 

Submission of field-biased bla~ks, whe:::e app:::op:::iate; 

Fot.ential bte:::fe:::e.:1ces p:::ese~t at the facility; 

Cbnst:::uction mate:::ials and tec~iques, associated wi~~ mC:1ito:::i~g 
wells and piezcmete:::s; 

Field equipne:1t listbg a'Li s2.mpli~ co:1t.aine:::s; 

Sampling oroe:::; ard 

recontamination procedures. 

J. Selecting appropriate sample containe~s; 

K. Sampling prese:vation; ard 

i. Chain-of-custaly, inclu:i in]: 

i) Starrla_-~Hze::i field t=acking repo:::ting fo::ms to establish s2.mple 
custcdy in the field p:::ior to shipnent ;a:rl. 

ii) ~e-prapared sample labels containi~ all information necessa=1 
for effective sample t:acking. 

2. Samole Analvsis 

Sample Analysis shall be conducted in accordance with SW-846: 
"Test Hethc:ds for Evaluating Solid Waste - Phvsical/Chemical Methcrls" 

The sample analysis section of the Samplin:J ard .Analysis Pla, shall 
specify the followi.~ : 

a. Olain-of-custcdy proce::lur'es, incll.dirg: 

i) Identification of a responsible party to act as sampling 
custcdian at the laboratory facility authorized to sign for 
incc:ming field samples·, obtain docunents of shipnent 1 ard 
verify the data e~tere::l onto the SC!Jtlple custaly records; 

ii) Provision f-or a laboratory sample cU.stcdy leg co:l.Sisting of 
serially numbered stard~ lab-tracking report sheets; and 

' iii) Specification of labo:::atory sample custcrly p::oce:jures for 
sample hardlin:J 1 storage, am d ispersenent for analysis. 
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b. Semple stor-age; 

c. Sample pceparati9_n methcrls; 

d • Analytical pcoced u:-es, inclui i.rg: 

i) Scope arrl application of the p:::-ocs::iure: 

ii) Sample rnat=ix; 

iii) Potential inte::::fe:::-ences; :::: 

iv) ~ecision ard a~::~acy of the methcrlology; a--d 

v) 1-~ethai detection limits. 

e. Calibration p::::oce:hres ard f:'equency; 

f. Data re:iuction, validation arrl repo::-ti11g; 
-- .. 

g. Intenal quality c:mt=ol checks, laboratory pe::-formance arrl 
sys tens atrl its arrl f=equency, inclu:i i."'l;J: 

i) Me thai blank(s) : 

ii) Laboratory cont=ol sample(s); 

iii) Calibration check samples(s); 

iv) Replicate sample(s); 

v) Matrix-spike:i sarnple(s); 

vi) Cont=ol charts; 

vii) Su.r.:-cgate samples; 

viii) Zero ard span gases; arrl 

ix) Reagent quality cont:"ol checks. 

h. P=eventive maintenance procmures ard schedules: 

i. Corrective action (for laboratory problems); ar:d 

j. Turnarourrl time. 

c. Data Managerrent Plan 

' "nle ~:::mittee shall. develop arrl initiate a t::ata Managenent Plan to document 
arrl track investigation data an::l results. Ihis plan shall ichmtify ard 
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sec: UQ .jata doc:..rne!1t3tion ['[\3te:::-ials ard p::oce:! u=es, p:::-oj ec= file requi::~- -
me:1c.s, ard p::ojec::-::elace:l prcg::-ess ::-e~::-t.ing p::-ocs:lu:::-es a:-d doc~!1t.S. 
The plan shall also p:-ovide the for.nat to be usa:i to prese:1t the ::aw 
daca a.rrl conclusions of the i:lvesc:igation. 

1. · Da C3 Reco:U 

'Die dat:..3. ::eco::d shall i!1cluie t.'1e followi~: 

a. U;1ique scm9le o:::- field measu:-ene:1 t. ccrl e; 

b. Samplirq o::- field rneasu:::-e.'tle!1t location a.rrl sample o:: measu:::-eme:1t. 
type; 

c. Sanpli:1g o:: field rneasureme:1t raw data; 

d. !Dboratc::y a:1alysis ID numbe:-; 

f. Result of a~alysis (e.g. conce:1t=ation). 

2. Tabular Disolavs 

'l11e followi:-g data shall be prese:1te::l in tabular displays : 

a. unsorta:i C=aw) data; 

b. Results for each me:Htnn, or for each constituent rronitored; 

c. Data reduction for statistical analysis, as appropriate; 

d. Sortirq of data by potential st=atification factors (e. g., 
location, soil laye:-, top::g::aphy) ; a"l:i 

e. Surmary data 

3. Graphical Displays 

· 'l11e followi.rx;;J data shall be presente::l in graphical fo:r:mats (e. g., 
qar graphs~·· 1 ine graphs, area or plan m?ps , isopleth plots, 
c=oss-sectional plots or t::'ansects 1 three dimensional g=aphs 1 etc • ) : 

a. Display samplirq location -art! samplirx;;J· grid: 

b. Lrd icate bourda=ies of samplirg area, ~ area where nore data 
are requira:i ; ·- · 

c. Display gecgraphical extent of oont.amination; 
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d. Illusr.=ate chanc;es i:1 cc:1C::!:1t:::"at.io:1 i:1 ::elation to distances f::'~ 
t.ht:! sou:-ce 1 time 1 c!eQth o::: ot.he::: pa:::2met.e:::;; a:-rl 

e. Ird ic3te featu=es af=ectin:J L'1t=ame:Ha t=ansj?C:::t ard show pote:1t.ial 
recepto:::s. 

II. RGJ>: Facilit•1 Investiaatio:1 (RFI) Requ.i:::ements 

RC~ Facilitv Investication: 
... 

The Pe~ittee shall conduct those i~estigations necessa=y to: cha:::acte=1ze 
t.."le facility (E~i:::o:llllt'!:1tal ~tti.ng); 'define t!1e sou==e (SUu=ce C'1aract.e:::izat!.on}: 

defi:..e t."le degree a.: extent. of, ::;elease of hazar.:lous c:>nst.it:.Je!"lts (Contami:"'..3.t.!o:1 
~arac~e:::ization); and ide:1tify actual or Qatential recepto:::s. 

The investigations should r~sult in data of cdequate .. _.tech:1ic3l content an::! 
quality to su~;>port the developnent arrl evaluation of the cor=ec~ive action 
plan if :1ecessary. The i:1for;nation c::>!"ltai!'le::3 b a ~ Pa=t B pe!i1lit applicat.io:1 
a:·u/or RCRA Section 3019 Dq:csu=e Info::::ma.tion ~port may be =efe=e!1ce1 as 
a9p::-opriate. 

All samplir-.g an::l a'1alyses shall be coxucte:i in accorda:1ce ·..rit."l the Sampli:>g 
a.""!! f>._"1alysis Pla'1. All scmpli:-xJ locations shall be dccune:1t.sd i:1 a leg a.--d 
identifierl on a detailEd site map. 

A. E:-:vi=onme!1tal S~ttin:J 

The Pa:::nittee shall c::>llect infonnation to suppleme!lt a"rl/or ve::'ify Pa=.: B 
i:1formation on the e!lVirorroental satti:YJ at the fac_ilit:t• The ~!:Itlittee 
shall characterize ~~e followi~ as t..~ey relate to iCe:1tified sources, 
path·Ha.ys a.'l:i areas of releases of haz~""Cious constitue!lts f=an Solid 
~-lq.ste Management Units. 

1. H'Ydro:;Jeolcgy 

The Permittee shall corduct a prcgra:m to evaluate h}Crcgeolcgic corrl itio~ 
at the facility. This prcgram shall provide ·the followi:-g infoonat:ion: 

a. A description of the regional an::l facility specific geolo;;1ic arrl 
hydrogeologic characteristics affecting ground-water flow beneath 
the facility, incllrl ing: 

h Regio:1al a.rrl facility specific st:=atigraphy: desc::iption of . 
st=ata incllrl inJ st=ike arrl dip, ide!ltification of stratig:=aphic 
contacts: 

Yii) St=uctural geology: desc::iption of local ard regional st..-uctura 
features (e. g., foldirg, faultin;J, t.iltin;;J, jointir:g, etc.}: 
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iii) Ce~sitio~al hisco=y; 

iv) Regio:1al are facility S[:ecific g=ollJ")j-..,.,at~:: flew patte::.-:1s; ard 

'· 
v l ICe~tiEic3tio:1 ard char:acte::ization of areas ard amou.'1t.s of 

recha.rge ard d is(:har:ge. 

b. A.'1 a.'1alysis of any topo;J=a!;)hic featu::es that might influe!1ce t.he 
g=o~rrl wate::.- flow systen. 

c. Base:i on field data, tests, ard cores, a ::ep:-ese!1t.ative arrl ac::u::3te 
classificatio:l a.rrl desc:-iption of the h~rcgeolcgic u.'1its whic!l may 
be part of th~ mig:-ation pathways at the facility ( i. e., the 
aquife::s a.r-0 a'ly i:lte::"Je:li:-x;J sar.ur3te::i arrl unsatur3terl unit.s), 
i!1clLd ing: 

i) Hjd:-aulic corductivity ard J;:Qrosity (total a:rl effect-ive); 

ii) Litholo;Jy, ,g:-ain size, sorti!"XJ, degree of cene!1t.ation; 

iii) ~'1 inte::pretation of h~d::aulic interconnections bet~een satu::at~ 
zc:1es; a.rrl 

iv) The atte!1uation capacity arrl mech.aniSil\S of t."le natural ea.r:...'1 
rna te::ials (e. g. , ion exchan;Je capacity, organic carbon content, 
mine::al conte:1t etc.). 

e. Basa::i on data cbt.aine:i f=cm grou."liwate::- monitoring \-:ells ani 
piezcmeters i:lstalle:i uwra:J ient. an:! dowrt;;~ra::i ient of the potential 
cont.ami."lant source, a representative desc:=iption of wate::- level 
or fluid p::essure rnonitori:-x;J i!lch.di!"XJ: 

i) rater-level centaUr: and/or J;:Qtenticmet::ic maps; 

ii) Bydrolcgic c::oss sections showing vertical g::-adients; 

iii) The flow system, incllrling the vertical arrl horiz.::>ntal 
canponents of flow; arrl 

iv) Any temp:)ral changes in hydraulic gra::i ients 1 for example 1 due to 
tidal o:: seasonal influences. 

f. A desc::fption of ~e influe:1ces that may affect the h~rology 
of the site, ide:1tifying: 

i) Local water-supply arrl proo uction wells with an approximate 
. sche:i ule of pun ping ; arrl 

ii) Ma.nm.:de hyctr'~'ulic structures (pipeliries, f::'e!1ch drains 1 

ditches, etc.). 
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. -: ..... 

2. Soils 

Tile Fe!111ittee shall brrluct a prcgram to charac~e!:"ize the soil arrl rock 
units above the wate!:" table in the vici~ity of. con~ami~ant release(s). 
Such characte!:"izatio:1 may inclu:ie, but not be lirnite::i to, the followbg 
types of info~tion as appropriate: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j . 
k.. 
1. 
m. 
n. 
o. 
P• 
q. 
r. 
s. 
t. 

Surface soil dist=ibution: ; 
Soil p~ofile, inclLdi~ AsT,M classificatio:1 of soils;­
'I':::ansec~ of soil st::-atigraphy; ... 
HJdraulic corrluctivity (satu=ate::f arrl LL,saturate::i); 
Relative'pe!111eability; 
Bulk de:1sity; , '" 
Porosity; 
Soil so~tive capacity; 
catio:1 exchange capacity (CEC); 
Soil organic conte:1t; 
Soil pH: 
Particle size d isttibution; 
~pth of water table; 
Moisture conte:1t; 
Effect of st=atification on unsatll!:"ated flow; 
L"lf il t=a tion: 
Evapot=anspi=ation; 
Storage capacity; 
'krtical flow rate; arrl 
Mineral content. 

3. Surface Wate:- an:5 S.:diment 

The Ie:::mi ttee shall corrl uct a program to characte:-i ze the surface 
water bcdies in ·:.he vicinity of the facility. Such characterization 
may inclu::le, but not be lirnite:l to, the following activities a..rrl 
infoonation: 

a. Dasc::-iption of the temporal arrl t;:e!:1nallent surface wate:::- bcx:Hes 
incll.rl irg: 

i) For lakes ard estuaries: location, elevation, surface area, 
inflow, outflow, depth·, temperature st=atification, a..rd volune; 

ii) For ilnpowrlme.'lts: location, elevation, surface area, depth, 
volune, f=eeboatd, a.'Ll construction .ard. purpose; 

iii) Fbr st=eams, ditches, ard channels: location, elevation, flow, 
velocity, de;;)th, width, seasonal fluctuations, floa:Hng 
te:rlencies (i.e., 100 year eve:1t), discharge point{s), arrl 
general contents. 

iv) Drainage pa~terns; ard 

v) Eva{;X)transpiration • 
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b. Desc=iption of the c~emis~y of the nacu=3l surface wate= anj 

scame~cs. This inclu:ies dete.::ni~i:-q the pH, total dissolvEd 
solids, tot.al suspe:UEd solids, biolcg iC3.l ox:ygen demard , 
alkalinity, cor!:!uctivi ty, dissolved oxygen profiles, nut=ie~c.s 
CNH 3, N03 -JN?2~, F0-3 >~.c~emical oxygen.dema~, total organic 
~5on, s~c1r1c con~1na~t ooncent=atlons, ecc. 

c. D:sc=ipdon of sed ime~t c.'1aractedstics inclt.d irg: 

i) ~:;:osition are.:1; 

ii) Thic~~ess profile; and 

iii) Physical a~ c!"lemical pararnete~ (e. g., g!:"ain size, density, 
orga~ic car~cn co:1tent, ion exchange capacity, pH, etc.) 

4. Ai= 

The ~=mittee shall p:ovl.Ce info:::nation characte=izing the climate 
i:1 the vicinity of the facility. Such infocnatio:l may incll.de, but 
not be 1 irni te::\ to: 

a. A desciption of the ·followin;J paramete:-s: 

i) A'l.I1ual arrl rrDnthly rainfall ave!:"ages; 

ii) M::>nthly tempe!:"ature ave::-ages am ext::-enes; 

iii) Wird spee:i a!rl direction; 

iv) Relative humidity/dew point; 

v} AtJnospheric p:-essure; 

vi) Evaporation data; 

vii) ~elopnent of inversions; ard 

viii) Climate- ext=emes that have been k."'low., to occur in the vicinity 
of the facility, incltrlirg frequency .of occu..-:-enc~. 
(i. e. Hurricanes) 

b. Adesc::-iption of t~pographic an::1 ~e features which affect ai::- flow 
and emission patterns, including: 

i) rudg~, hills or ro.untain areas; 

i i) Ca.~yons or --valleys; .. , 

iii) Surface ~te:- bodies (e. g. rivers, lakes, bays, etc.}, 

iv} Buildings • 

. . 
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B. SOU!:'ce C1aracte:dzation 

Fbr those sources f:-an ~ic!1 releases of hazatdous c:mstitue:1ts have 
bee:1 detecte::i t.'le "&!:Itlittee shall collect analytic dat.3 to canpletely 
characterize the wastes arrl the areas where wastes have bee:1 placed 1 to 
t.'le degree that is possible without U!''rlue safety risks, inclu:i irq: 
t~, quantity; physical Eo~: disposition (co:1tai~ent or nature of 
de~sits); and facility characte~istics af~ecting release (e. g., 
facility sec:.l:'ity, arrl e~inee~ir:g bar::iers). This shall inclu:ie 
quantification 9_f the followirq specific c!'laracte:::-istics 1 at each .. '"" SOU!:'ce area : 

1. Unit/Disoosal ~rea .~acteristics: 

a. LoC3tion of unit/d is;osal a::-ea; 
b. T'jpe of u.nit/dis;osal area; 

rEsign features; c. 
d. 
e. 
f. 

Operating practices (past am present) 
Peria:i of operation; 
h;)e of u.nit/dis;osal area; -·. 

g. Ga:le!:"al physical cordi tio:1s: ard . 
h. Methcd use:i to close the unit/dis~sal a!:"ea. 

2. Waste Characte!:"istics: 

a. 'l'.n;:e of wastes placed in the ll:lit; 

i) Haza..""tlous classific3tion (e. g. 1 flartmable 1 reactive, 
cor!:"osive, oxidizing or rerlucing agent) : 

ii) Q.Jantity; ard 

iii) Chemical composition. 

b. Physical ard chemical characte!:"istics such as: 

i) Physical form (solid, liquid, gas); 

. ii) J:bysical desc=iption (e. g., pow:ler 1 oily sltdge); 

iii) '!enperature; 

iv) pH; 

v) Ga'le!:"al chemical class (e. g • , acid 1 base 1 solvent) ; 

vi) M:Jlecula:_ weight; 

vii) Density; 

viii) Boilin;J, point; 

ix) Viscosity; 
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x) SolUjility i~ wate~; 

xi) Cohesive~es~_of the waste; and 

xii) Va!;X)r p~essu=e. 

c.. Mig::-ation arrl dis't)e::-sal c!1aracte::-istics of the waste such as; 

i) So=?tion capability;· 

ii) Bicdeg::-adability, bioconce~t=ation, biot=ansfo~tion; 

iii) R1otcrleg:-cdation rates; 

iv) Hyd=olysis rates; a~ 

v) Chenical t=ansfo:mations. 

The f\:==nittee shall docune:-tt the procedu:-es used in makL--.g the above 
de te::mi:-tations. 

c. Olaracte::-ization of Releases of Haza::dous Constituents 

The Pe=mittee shall collect a~alytical data on groundwate!:", soils, 
su:-face water, se:lirnent, ard subsurface gas contamination L'l the 
vicinity of the facility in accordance with the sanpli!l1 arrl analysis 
plan as requi=e:i above. These data shall be sufficient to define the 
extent, origin, direction, a:rl rate of mcvement of cont3tli:tation. 
03ta shall inclu:ie time arrl location of sampling, media sam9le::l , 
concent=ations fourrl , cord it ions d uri:l;1 sanpli:xJ, an:i the 
identity of the L--rl ividuals performi~ the sampling an:i analysis. 
The Pe::mittee shall a::idress the followi:l;;J types of contamination at 
the facility: 

1. Grourrlwater Contamination 

~1e Pe~ttee shall corrluct a groundwater investigation to characte::-ize 
any plumes of contamination detected at the facility. This investigation 
shall at a minirnun provide the followin;J information: 

a. A description of the horizontal a:rl vertical extent of any 
plune{s) of haza-"dous constituents originatin;J fran the facility; 

b. The horizontal arrl ve::-tical .. d.irect.ion of contamination movement; 

c. The velocity of contaminant m011ement; 

d. The horizontal arrl vertical concent=ation profiles of haza..."dous 
constituents ~n the plume(s); 

e. A"1 evaluation of factors influenci:x;) the plume movement; arrl 
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The Pe::nitte~ shall 1 doc·-"ne!1t the p::oca::iu.::-es usa::i i!1 :naki:-q the 
above dete!'7Tli:1at.icns (e. g., well desig:1, ~u c:mst=uction, 
g~physics, maeeli~, etc.). 

2. Soil Cont3mi~tion 

The Pe~itte~ shall c~rduct·an i:~ves~igatio:1 to c~ac~e::-ize L,e 
co:~t::mbat!on of th!:! soil ard .::-cc!< U.'~-1its abcve t.'le sac.u::-ate::l zc:-:e·· 
i:1 ~'le vici~itj of a~y c~n~i~:1t rel~ase. The investigat.io:~ 
may bc.l.t.Ce t..'l~ Eollowi:-:g infor:natio:1: 

a. A desc::-iptio:~ of the ve:::-tic31 ard oo:::-izc:1bl e:<~e!lt. of co:1t..:.mi­
:1atio:1; 

-
b. i\ desc::iptic:1 of appropriate contamba"1t a-rl soil c!1enic3l 

p::-ope::-~ies withi:l the cont.:minant sou=c2 a:ea an::i pll..rne. This 
may bcl\..Ce c~ntarnba!1t solubility,- s-~ciation, cesorption, 
leachability, exc!large capacity, bicdeg==Cability, h~=olysis, 
photolysis, oxidation a,j o~'ler factors ~~at might af~ect 
c:::>:1tcmi:~a"1t mig=ation and t=ansfo~ation: 

c. Specific cont.:mi:1ant conce:~t=ations: 
d. The velocity ar.d d i::-ection of contami:tation mC"Jerne:lt; ard 

e. A..'1 ext=a90lation of future co:1tani:ta'1t rrcvene:1t. 

The te=nittee shall dOC~"l\ent the p::-oce::iu=es use:i i:1 maki:1; the abcve 
de te:mi. '1a tions. 

3. Surface Water a..rrl Se1irnent Conta.'llina:ion 

The Pe~ittee shall conduct a surface wate:::- i:1vestigation to 
characterize contamination i:1 surface water bodies resulting f=om 
=eleases of hazardous constituents at the facility. 

T~e investigation may bclt.rle, but oot be limite::i to, the followi:-g 
i:1focn.a tion: 

a. A desc=iption of the horizontal a:'rl vertical ext..a:1t of any 
plune(s) originating from the facility, and the extent of 
contambati_c:m in u.-derlyirq sa:Hme:1ts; 

b. The horizontal a."rl vertical d i::-ection of contami:1ant rrovene:1t: 

c. The contaminant velocity: 

d. A.'1 evaluation of the physical, b iolcg ical ard chemical factors 
i!'lfluencing contami~nt movement; 

e. A.""l ext=ar:olation of future cont.ami!'lant movement: a.rrl 
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f. A desc:-ipc.io~ of t11e c~emist..:-y of tl&8 cont2mhac.e:1 su:-face 
wate~s ard se::iimenc.s. This inclL.des dete.::mbirg the pH, 
total d issolve::i ~lids 1 speci fie contaminant oonce:1t.=at:io:1s 1 etc. 

4. Ai~ Co:&tami~ation 

The R:rm.i.ttee shall corrluct an i:-:vestigation to cha~ac::.e:::-ize gaseous 
releases of hazardous co~stitue:&ts into L,e atmosphe~e or a~y st.=uc::.u=ss 
or buildings. This i.'1Vestigatio:1 may p:-ovi.de the followinJ information: 

a. A desc:-iption of the ho::::-izc:1tal a'"rl ve:::-tical d i::-ection a'"rl velocit7 
of contcmbant rrcJe!l\e!lt; 

b. The :-ate a""rl c.rrount of the :-elease; ard 

c. The che~ical a~ physical ~positio:& of ~~e cont~i~ants(s) :-eleased, 
including horizontal and ve:::-tical concent::-ation profiles. 

'lhe ~:;;nit tee shall docunent tJ'le p::ocffi ll!:'es use::l in makbg the above 
dete!:rninatio:&s. 

D. Potential Receotors 

The Pe:;;nittes shall collect data desc:-ibing the hunan pop.1lations an:::l 
e~ironmental systens that a:-e susceptible to contanba."'lt exposure 
f:-an the facility. Chemical a:1alysis of biolcgical samples ard/or 
data on observable effects in ecosystens may also be obtaine:i as 
appropriate. The following charactedstics shall be ide:&tifie::i : 

1. Cur:-ent local uses arrl planne:l futll!:'e uses of grou:"rlwate:r: 

a. '1\jpe of use (e. g., drinki~ water source: mtJ:licipal or 
residential, agricultural, dcmestic/non-r:otable, · ard 
irrlust=ial); ard 

b. Location of grourd water use:-s, to inclu:ie witlrlrawa.l a.-rl 
discha..-ge wells, within one mile of the impacte:i area. 

'Ihe abolle i:1formation should also ird icate the aquifer or 
h:,rdrcgeolcgic unit use::l ard/or impacte::i for each itan. 

2. Curren·t local uses arrl planned future uses of surface waters directly 
impact~ by the facility: · 

a. D:mestic ard municipal' (·a. g., p::>table ard lawn/ga..rdeni~ 
waterinJ); •' 

b. Rec:-eational (e. g. swimning, fishing): 
c • h,;)ricul tural; .. , 

d. L'tiust=ial; ard 
e. Env i.::"onmli!n tal (e. g., fish ard wildlife propagation) • 

3. Hunan use of or access to the facility arrl a::ijace:1t lards, 
including but not limited to: 
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a. Rec:::-ea t.ion; 
b. Hur1t.ing; 
c. Residential i'-
d. Corme!:'cial; ard 
e. Relationship bet·.....een population loc3.tions ard p::evailirq wLrd 

d irect.ion. 

4. A gene!:'al desc:-iption of the biota in surface wate= b<rl ies o~, 
adjacent. to, or affected by the facility. 

S. A ge:1e:::al desc::iptio:1 of the ec:'5icgy within arrl adjacent to 
the facility. 

6. A gene!:'al demcgraplii<!" profile of the people who use o:: have 
access to the facility ard a:ijace:1t lard, inclL.d i~, but not 
limited to: age: sex: am s.:!nsitive subgroups •. 

7. A desc=iption of aPly k.""lcwn or dccunente:i end~e:::ed or threatened 
species near the facility. 
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1 7288 

State of North Carolina 
Department of Natural Resources and Community Development 

Mooresville Regional Office 

James G. Martin, Governor 
S. Thomas Rhodes, Secretary 

Albert F. Hilton, Regional Manager 

DIVISION OF ENVIRONMENTAL MANAGEMENT 
November 30, 1988 

Mr. Richard J. McDonald, 
Loss Control Manager 
Singer Furniture Company 
P. 0. Box 1588 
Lenoir, N. C. 28645 

Dear Mr. McDonald: 

Subject: Air Permit No. 1772R11 
-singer Furniture Co., 

Plant No.33 
Caldwell County, N. C. 

In order to correct an error in condition No. 3 of Air Permit No. 
1772Rl0 and in accordance with your request dated November 21, 1988, and 
your completed application received October 25, 1988, we are forwarding 
herewith Permit No. 1772R11 to Singer Furniture Company, Lenoir, 
Caldwell County, North Carolina for the construction and operation of 
air pollution abatement facilities or emission sources. 

If any parts, requirements, or limitations contained in this permit 
are unacceptable to you, you have the right to request an adjudicatory 
hearing within thirty (30) days following receipt of this permit, 
identifying the specific issues to be contended. This request must be 
in the form of a ~ritten petition, conforming to Chapter 150B of the 
North Carolina General Statutes, and filed with the Office of 
Administrative Hearings, Post Office Drawer 11666, Raleigh, North 
Carolina 27604. Unless such demand is made, this permit shall be final 
and binding. 

This permit shall be effective from November 30, 1988, until t-larch 
31, 1993, is nontransferable to future owners and operators, and shall 
be subject to the conditions and limitations as specified therein. 

Enclosures · 
cc: Mr. Ogden Gerald 

Sincerely, 

; / r-;: '~ J' / r .C<. :..... - -

D. Rex Gleason, P.E. 
Acting Regional Supervisor 

919 North Main Street. P.O Box 950. Mooresville. N.C. 28115-0050 • Telephone 704-663-1699 

An Equal Opportunity Attirmarive Action Employer 



NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION 

DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT 

DIVISION OF ENVIRONMENTAL MANAGEMENT 

A I R P E R M I T N 0. 1772R11 ------ --
Issue Date: November 30, 1988 Effective Date: November 30, 1988 

Expiration Date: March 31, 1993 Replaces Permit: 1772R10 

To construct and operate air emission sources or air cleaning 
devices, and for the discharge of the associated air contaminants into 
the atmosphere. In accordance with the provisions of Article 21B -of 
Chapter 143, General Statutes of Nortv Carolina as amended, and other 
applicable Laws, Rules and Regulations, 

PERMISSION IS HEREBY GRANTED TO 

Singer Furniture Company 
Plant No. 33 

904 Virginia Street, Lenoir 
Caldwell County, North Carolina 

FOR THE 

construction and operation of air emission sources or air cleaning 
devices and appurtenances consisting of: 

1. 

2. 

'J 3. 

/ 4. 

a flat line finishing system utilizing nonphotochemically reactive 
or exempt solvents, 

a primary burner (800,000 BTU per hour minimum) and a secondary 
burner (800,000 BTU per hour minimum) installed on a natural gas 
fired 500 pounds per hour, Type 0 and Type V waste, multiple 
chamber incinerator, 

one closed-loop transfer cyclone, one veneer waste transfer cyclone 
(80 inches in diameter), and five baghouses (2300, 3825, 3060, 
3060, and 3060 square feet of cloth area respectively) installed on 
the woodwaste collection system, 

one multicyclone (24 nine-inch tubes) installed on a woodwaste/No. 
2 through No. 5 oil fired boiler No. 1 (21 MBTU/hour maximum heat 
input), 

one multicyclone (30 nine-inch tubes) installed on a woodwaste/No. 
2 through No. 5 oil fired boiler No. 2 (21 MBTU/hour maximum heat 
input), and 



Permit Number 1772Rll 
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6. nine paint spray booths (eight baffle-type and one dry filter type) 
installed on the furniture spray painting operation utilizing 
nonphotochemically reactive or exempt painting materials, 

to be constructed and operated in accordance with the completed 
application received October 25, 1988, and in conformity with the plans, 
specifications, and other supporting data, all of which are filed with 
the Department of Natural Resources and Community Development and are 
incorporated as part of this Permit. 

This Permit shall be subject to the following specified conditions 
and limitations including any testing, reporting, or monitoring 
requirements: 

A. SPECIFIC CONDITIONS AND LIMITATIONS 

1. The Permittee shall comply with applicable Environmental 
Management Commission Regulations, including 15 NCAC 2D .503, 
.0504, .0505, .0512, .0516, .0518, .0521, .0522, and .0535. 

2. Sulfur dioxide emissions from the fuel burning equipment shall 
not exceed 2.3 pounds per million BTU heat input. 

3. In no case shall the following emission limitations be 
exceeded: 

Source 

Boiler No. 1 

Boiler No. 2 

Pollutant 

Particulate 

Particulate 

Particulate 

Particulate 

Emission Limit(s) 

0.413 lb(MBTU (firing 
oil only) 

0.508 lb/MBTU (firing 
wood only) 

0.413 lb/MBTU (firing 
oil only) 

0.508 lb/MBTU (firing 
wood only) 

4. Visible emissions from the air emission sources installed 
after July 1, 1971 shall not be more than 20 percent 
opacity when averaged over a six-minute period, except that 
six-minute periods averaging not more than 87 percent opacity 
may occur not more than once in any hour nor more than four 
times in any 24-hour period. 

5. Visible emissions from the air emission sources installed 
prior to July 1, 1971, shall not be more than 40 percent 
opacity when averaged over a six-minute period, except that 
six-minute periods averaging not more than 90 percent opacity 
may occur not more than once in any hour nor more than four 
times in any 24-hour period. 
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6. Volatile organic compound emissions that are photochemically 
reactive as defined in 15 NCAC 2D .0518(d) shall not exceed 40 
pounds per calendar day from the entire plant site or 
facility. 

7. The collected flyash shall not be reinjected into the 
boilers. 

8. The Permittee shall take all reasonable precautions with any 
operation, process, handling, transportation, or storage 
facilities to prevent fugitive particulate emissions from 
becoming airborne. 

9. As required by 15 NCAC 2D .0535, when particulate and/or 
visible emissions exceed Environmental Management Regulations 
for more than four hours the Regional Supervisor, Division of 
Environmental Management, Mooresville Region, (704) 663-1699 
shall be notified as promptly as possible but in no case later 
than 24 hours of becoming aware of the occurrence. Such notice 
shall specify the facility name and location, the nature and 
cause of the excess emissions, the time when first observed, 
the expected duration, and the estimated rate of emissions. 
This reporting requirement does not allow the operation of the 
facility in excess of Environmental Management Commission 
Regulations. 

B. GENERAL CONDITIONS AND LIMITATIONS 

1. All reports, test data, monitoring data, notifications, and 
requests for renewal shall be submitted to the: 

Regional Supervisor 
North Ca.rolina Division of Environmental Management 
919 N. Main Street 
Mooresville, N. C. 28115 

2. Reports on the operation and maintenance of the facility shall 
be submitted by the Permittee to the Regional Supervisor, 
Division of Environmental Management at such intervals and in 
such form and detail as may be required by the Division. 
Information required in such reports may include, but is not 
limited to process weight rates, firing rates, hours of 
operation, and preventive maintenance schedules. 
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3. Any changes in the information submitted in the application 
regarding facility emissions, or any changes that modify 
equipment or processes_of existing permitted facilities, or 
any changes in the quantity or quality of materials_ processed 
that will result in previously unpermitted, new, or increased 
emissions must be reported to the Regional Supervisor, 
Division of Environmental Management. If appropriate, 
modifications to the permit may then Qe made by the Division 
of Environmental Management to reflect any necessary changes 
in the permit conditions. In no case are any new or increased 
emissions allowed that will cause violation of the emission 
limitations specified herein • 

. 4. This Permit is subject to revocation or modification by this 
Division upon a determination that information contained in 
the application or presented in support thereof is incorrect, 
conditions under which this Permit was granted have changed, 
or violations of conditions contained in this Permit have 
occurred. The facility shall be properly operated and 
maintained at all times in such a manner to effect an overall 
reduction in air pollution. 

5. Under the statutory authority of G.S. 143-215.3 (a)(2), no 
person shall refuse entry or access to any authorized 
representative of the Division of Environmental Management who 
requests entry for purposes of inspection, and who presents 
appropriate credentials, nor shall any person obstruct, 
hamper, or interfere with any such representative while in the 
process of carrying out his official duties. Refusal of entry 
may constitute grounds for permit revocation and assessment of 
civil penalties. 

6. This Permit is nontransferable by the 
owners and operators must obtain a new air 
Division of Environmental Management. 

Permittee. Future 
permit from the 

7. This Permit does not relieve the Permittee of the 
responsibility of complying with all applicable requirements 
of any Federal, State, or Local water quality or land quality 
control authority. 

8. The Permittee at least ninety (90) days prior to the 
expiration of this Permit shall request its extension by 
letter. The letter should include the permit number, the 
appropriate renewal fee, description of any modifications, and 
should be sent, to the Regional Supervisor, Division of 
Environmental Man1gement. 
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9. A violation of any term or condition of this Permit shall 
subject the Permittee to enforcement procedures contained in 
North Carolina General Statutes 143-215.114, including 
assessment of civil penalties. 

Permit issued this the 30th day of November, 1988. 

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION 
' 

D. Rex Gleason, Actiqi/Regional Supervisor 
Division of Environmental Management 
By Authority of the Environmental Management Commission 

Air Permit No. 1772R11 



State of.North Carolina 
Department of Natural Resources and Community DeveloP._ment 

Mooresville Regional Office 

James G. ,\1artin, Governor 
S. Thomas Rhodes, Secretary 

Mr. Richard J. McDonald 
Safety Engineering Manager 
Singer Furniture Co. 
P. 0. Box 1588 
Lenoir, N. C. 28645 

Dear Mr. McDonald: 

Albert F. Hilton, Regional Manager 

DIVISION OF ENVIRONMENTAL MANAGEMENT 

July 28, 1987 

Subject: Air Permit~o. 6107 
Singer Furniture Co. 
Plant No. 4 
Caldwell County, N. C. 

In accordance with your application received July 2, 1987, we are 
forwarding herewith Permit No. 6107 to Singer Furniture Company, Plant No. 4, 
Lenoir, Caldwell County, North Carolina for the construction and ~erat1on of 
air pollution abatement facilities or emission sources. 

If any parts, requirements, or limitations contained in this permit are 
unacceptable to you, you have the right to request an adjudicatory hearing 
within thirty (30) days following receipt of this permit, identifying the 
specific issues to be contended. This request must be in the form of a written 
petition, conforming to Chapter lSOB of the North Carolina General Statutes, 
and filed with the Office of Administrative Hearings, Post Office Drawer 11666, 
Raleigh, North Carolina 27604. Unless such demand is made, this permit shall 
be final and binding. 

If you wish to have the hearing before a Hearing Officer with this 
Department, you must indicate in the petition that you waive the right to have 
the contested case conducted by a Hearing Officer in the Office of 
Administrative Hearings, and wish to have the matter conducted in the 
Department of Natural Resources and Community Development. 

919 North Main Street, P.O. Box 950, Mooresville, N.C. 28115-0950 • Telephone 704-<i63-1699 

An Equal Opportunity Affirmative Action Employer 



Mr. Richard J. McDonald 
July 28, 1987 
Page Two 

This permit shall be effective from July 28, 1987 until June 30, 1992, {s 
nontransferable to future owners and operators, and shall be subject to the 
conditions and limitations as specified therein. 

Enclosures 

cc: Mr. Mike Sewell 
Mr. Albert Hilton 

Sincerely, 

c?th?a4P~fi'J;/7,)~ 
Ronald L. McMillan 
Regional Supervisor 



NORTH CAROLINA 

ENVIRONMENTAL MANAGEMENT COMMISSION 

DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT 

P E R tl I I 
To Construct and Operate, and 

For the Discharge of Air Contaminants Into the Atmosphere 

In accordance with the prov1s1ons of Article 21B of Chapter 143, General 
Statutes of North Carolina as amended, and other applicable Laws, Rules and 
Regulations, 

PERMISSION IS HEREBY GRANTED TO 

Singer Furniture Company 
Plant No. 4 

Lenoir, North Carolina 

FOR THE 

operation of a simple cyclone (7 feet in diameter) installed on a wood veneer 
hog to remove particulate and visible emissions, and for the discharge of the 
treated air into the outdoor atmosphere at its facility located at 914 Virginia 
Street, Lenoir, Caldwell County, North Carolina, 

in accordance with the application received July 2, 1987, and in conformity 
with the plans, specifications, and other supporting data, all of which are 
filed with the Department of Natural Resources and Community Development and 
are incorporated as part of this Permit. 

This Permit shall be effective from July 28, 1987 until June 30, 1992, is 
nontransferable to future owners and operators, and shall be subject to the 
following specified conditions and limitations: 

1. The Permittee shall comply with applicable Environmental Management 
Regulations, including 15 NCAC 2D .0512, .0521, and .0535. 

2. Reports on the operation and maintenance of the facility shall be 
submitted by the Permittee to the Division of Environmental Management at 
such intervals and in such form and detail as may be required by the 
Division. Information required in such reports may include, but is not 
limited to, process weight rates, firing rates, hours of operation, and 
preventive maintenance sc~edules. 
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3. 

4. 

As required by 15 NCAC 2D .0535, when particulate and/or visible emissions 
exceed Environmental Management Commission Regulations for more than four 
hours the Regional Supervisor~ Mooresville Region, of the Division of 
Environmental Management shall be notified as promptly as possible but in 
no case later than 24 hours of becoming aware of the occurrence. Such 
notice shall specify the facility name and location, the nature and cause 
of the excess emissions, the time when first observed, the expected 
duration, and the estimated rate of emissions. This reporting requirement 
does not allow the operation of the facility in excess of Environmental 
Management Regulations. 

The Permittee at least 90 days prior to the expiration of this Permit 
shall request its extension by letter. The letter should include the 
Permit number and a description of modifications, if any, that have been 
made. 

5. This Permit is subject to revocation or modification upon a determination 
that information contained in the application or presented in support 
thereof is incorrect, conditions under which the Permit renewal was 
granted have changed, or violations of conditions contained in the Permit 
have occurred.· The facility shall be properly operated and maintained at 
all times in such a manner to effect an overall reduction in air 
pollution. 

6. A violation of any term or condition of this Permit shall subject the 
Permittee to enforcement procedures contained in North Carolina General 
Statutes 143-215.114, including assessment of civil penalties. 

Permit issued this the 28th day of July, 1987. 

1
~CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION 

Von d/?lc -
Ronald L. McMillan, Regional Supervi 
Division of Environmental Management 

Permit No. 6107. 

By Authority of the Environmental Management 
Commission 



RCRA F!\CILITY 1\SSESSMENT 
Eor the site of 

Singer Furniture Company 
Plant No. 33 

Lenoir, North Carolina 

i 
I 

I 

. '· 
Prepared by Robert Reimer, WES, EPA 

I. Preliminary Review 

A. Facility Waste Generation and Manufacturing Process-

Description 

1. ll is tory 

In the 1950's the City of Lenoir operated a public 
landfill on the northern portion of this site. (See 
RFA-Appendix No. l for~ map.) 

& - ·- ..... ~. 

In 1963, the Kent Coffey Furniture Company purchased 
the site and built the main building of the current 
facility (the current Buildi~g No. 3). In 1969, the 
facility was purchased and op~rated by the Magnavox 
Company. Finally, in 1973, the site was purchased by 
the Singer Furniture Company. During this active 
industrial life, the facility has been used for the 
manufacture of home, electronic and occasional 
furniture·; nazardo~s waste·s are generated during the 
manufacturing proc~ss in the form of finishing 
residues, contaminated rubbish (rags, etc.) and 
o·ff~s~sc solvent materials. Singer built a hazardous 
~aste .incinerator on the site in 1980 for the 
destruction of its fi~~shing residues. 

2. Operations 

The public landfill operated by the City of Lenoir 
was open to all and no records were kept as the the 
quantities or types of waste disposed of therein. 

I 
-i 

: 

J . 
I 



During the Kent Coffey period ( 1963 - 1969), the 
disposal site continued to be used privately, but now 
for only the basic types of "'ast~ typical to 
furniture manufacturing. This includes solid and 
liquid finishing residue, wqod and metal s5=rap, solid 
glue waste and ordinary trash. 

Magnavox continued to use."the landfill in this manner 
during its ownership (1969- 1973}, ~s did Singer 
during i t s ear 1 y years ( 19 7 3 - 1 9 7 6 ) . In 19 7 6 , 
Singer began to' s-end all finish residues and most 
other trash to the Caldwell County Landfill and 
Incinerator. Some wood and metaL scrap continued to 
be put into the landfill until 1981 when it was 
closed, leveled and grassed over. 

Since 1932, Singer has employed a consultant to 
investigate and monitor the status of the landfill 
and the local groundwater. 

B. General B~ckground on Environmental Setting 

Refer to the Singer Furniture Part B application, 
Section B for more detailed information. 

Surrounding property is all zoned "industrial." 
The site is bounded on the north by Lower Creek and an 
unnamed tributary to Lower Creek. While the facility's 
RCRA-regulated units are not within the 100-year 
f.loodplain, Lower Creek and its tributary are 100-year 
flood zones. Since the onsite landfill is adjacent to 
the two streams, portio.ns of the landfill are affected 
by flooding. ·As recently as 1978, significant flooding 
has oc9urred in this area. 

c. Locations and Characteristics of Solid Waste Management 

Units and Other Potential ... A.reas of Concern 
-----------~------------------------~-----

1. Facility Map Identifying Solid Waste Management Units 
. . --------------------------------------------------------

See RFA-Appendix No. 1 and No. 2 for maps of the 
SWMUs on site. 



2. Solid Waste Management Unit Information 

Old Landfill (S~vt-1U No. 1) 

a. Siz~ and Location: 
The· landfill is roughly "L" shaped, but it has no 
clearly define~ boundaries. It measures 
approximately 000' x 1000'. It is bounded by the 
Plant fence on the south and Lower Creek on the 
north. Wooded areas limit its-expansion to the 
east and west. 

b. Waste Characteristics: 
The landfill operated as a public dump prior to 
1963. After that time it received primarily 
furniture manufacturing residues and w4stes. 
Liquids and solids ware both disposed of in the 
landfill, including residues probably containing 
Appendix 0 contaminated wastes. No records, 
however, were kept on the placement of wastes in 
the landfill, nor can such data be generated by 
intervie., .. s, etc. 

c. Migration Pathways: . 
Any leachate generated in the landfill could flow 
away in either the groundwater or via Lower Creek. 
The creek itself does not rise above the "wall" of 
the landfill in a 100 year flood, so leachate is 
generated only by rainfall and run-on from the 
adjacent plant area. No "leachate streams" were 
observed at the toe of the landfill, but it was 
not possible to examine the toe completely due to 
forest and vegetative pvergrowth. 

d. Evidence of a Release: 
No evidence of a· release was observed~. 

e. Potential of Ex~osure: 
The potential of release and exposure is high. 
The landfi~l was not constructed according to 
modern hazardous waste standards, yet it contains 
unknown quantities of hazardous wast~s. Only 
minimal monitoring for releases has been done to 
date. 



Abandoned Dr-ums by Lower- Cr-eek ( S\V~1U No. 2) 

a. Size and Location: 
Between twelve (12) and twenty (20) fifty-five 
gallon dr-ums wer-e observ'ed between the banks of 
Lower- Cr-eek and the north side of the landfill. 
These meta 1 dr-ums wer-e·· rusted and their- labels 
we~e worn off, appar-ently from year-s of weather­
exposur-e. They wer-e scattered widely (t:'ath~r than 
in any immedi·ate pt:'oximity to each othet:'). The 
Singet:' Company representative said that the drums 
floated onto the site during a priot:' flood event 
(probably in 1970). 

b. Waste Characteristics: 
The characteristics of the materials within the 
drums are unknown. For the most part the drums 
are rusted through and empty, although some 
contain liquid (possibly rain water). Labels are 
similarly illegible. If in fact the drums did 
"float" onto the facility, then they were probably 
only partially full. 

c. Migration Pathways: 
Any release from the drums would leave the 
facility boundaries via either the groundwater or 
Lower Creek. If the drums were mostly empty, then 
residues would leak slowly and enter the 
groundwater; th~ contents of full containers would 
either flow into Ot:' be washed into Lower Creek. 

d. Evidence of a Release: 
No eviden~e of a release was observed, in that no 
vegetation was visibly harmed and the contents of 
the drums was unknown. Clearly, however, if the 
drum~ contained any hazardous wastes at all then 
these wastes were released into the environment, 
since the drums c~n no longer contain waste. 

e. Potential of Exposure: 
B~sed. on the low number of drums and the apparent 
age of them as well, there ·is .. a very low potential 
of exposure from the drums today. It is possible, 
however, that a plume of contamination exists in 
the groundwater as a result of a p~ior release. 



Glue Wash Eva~oration Pond (SWMU No. ])· 
---------------------------------------
a. Size and Location: 

Glue wash water from laminating O[.)erations is 
collected in drums and then poured into a 
depress~d area behind Building No. 4, where it 
evaporates. The resulti"ng "intermittent'' [.)Ond is 
roughly circular and about twenty (20) feet 
across. 

b. v~aste Characteristics: 
The liquid is·· mostly water. In the [_)ast, its glue 
component has contained one-half percent 
formaldehyde, and other Appendix 8 constituents 
could have been present. Whin the water and 
glue-vol~tiles evaporate, a thin crust of br6wnish 
white plastic-like mater~al is left in place. 
This is periodically ciollected and disposed of as 
non-hazardous waste. 

c. Migration Pathways: 
It is unlikely that any significant air emissions 
occur from this pond. It is possible that any 
hazardous constituents (if present) could migrate 
away from the unit via the groundwater. 

d. Evidence of a Release: 
There is no evidence of a release of hazardous 
constituents from this unit. 

e. Potential of Exposure: 
The potential of exposure to hazardous 
constituents from this unit is minimal, given th~ 
small quantities involved. However, based on the 
histo~ical composition of the glue and the length 
of time this practice has been occurring, there is 
a clear possibility of an non-~udden, uncontrolled 
r~~ease having occurred. 

Incinerator (SWHU No~ A) 

a. Size and ... Location: 
The incinerator is described more completely in the 
RCRA P~rt B application for this facility. It is 
a single hearth, controlled combustion unit of 
relatively small size. 

b. waste Characteristics: 
Finishing residues contaminated with solvents and 
paints (containing a very low level of hazardous 
constituents) are combusted along with stain wash 
water. The primary hazard associated with the 
finis~ing residues is their flammability. 



c. Migration Pathways: 
The only potential pathway is via air emissions 
and this release is controlled by the North 
Carolina RCRA permit. 

d. Evidence of a Release: 
No evidence oe a release was observed. 

e. Potential of Exposure: 
Considering the very low levels of hazardous 
constituent~ Qresent in the residues along with 
the efficiency of incineration in general, there 
is no significant potential of exposure from 
incinerator operations. 

Water Wash Storage Tank (SWMU.No. 5) 

a. Size and Location: 
The water wash storage tank is a vertical tank 
with a capacity of roughly 5,000 gallons. It 
feeds into the incinerator via a short pipeline. 

b. Waste Characteristics: 
The wash water contains stain and finishing 
rinses. These rinses may or may not contain 
hazardous constituents. A review of the 
historical data available would yield an answer. 

c. Migration Pathways: 
Possible releases from the tank would result from 
spills associated with either the tank itself or 
the tank-filling operations. Substantial spills 
could travel overland to the landfill area, but 
would not reach Lower Creek or its tributary 
directly. Therefore any actual releases would 
ente~ the environment via groundwater transport. 

d. Evidence of a Release: 
There is no evidenc~ _of a release from this unit. 

e. Potential of Exposure: 
The potential of exposure to hazardous 
constitue~~s from this unit is very low. 

Hazardous Wast~ Storage Area (SWMU No. 6) 

a. Size and Location: 
This is the area where drums of finishing residues 
are stored prior to incineration. It is located 
adjacent to the incinerator and measures about 
fifty (50) feet by fifty (50) feet. 



b. Waste Characteristics: 
The finishing t"e:3idues are described under 
"Incinerator (S~vMU No. 4)" above, and at"e much 
more extensively characterized in the facility's 
Part B application. 

c. Migt"ation Pathways: 
The only route for migration at this unJt would be 
for. air-blown residues--after a spill. The 
material is generally non-flowing and is easily 
coritained (but for wind entrainment). 

d. Evidence of a Release: 
There was no evidence of a release visible, but 
the areas to the side and behind the storage pad 
were not inspected due to the difficulty of 
gaining access to those areas. 

e. Potential of Exposure: 
The potential for exposure exists due to the 
volume of material managed and the reg~lar loading 
and unloading operations at this unit. {Residues 
are shipped onto this site by other Singer 
facilities.) Since the waste would be airborne, 
it could both travel far and be e~sily ingested or 
inhaled. 

Waste Satellite Storage Area (SWMU No. 7) 

a. Size and Location: 
Finishing residues are storHd at this unit prior 
to being relocated to the storage area near the 
incinerator. It is located inside the south fence 
near the maintenance building. It is about fifty 
(50) feet by twenty (20) feet. 

b. Waste Characteristics: 
The finishing residues are described under 
"Iricinerator (SWMU No. 4)" above, and are much 
more extensively characterized in the facility's 
Part B application. 

c. Migration··pathways: 
The only route for migration at this unit would be 
for air-blown residues after a spil~. The 
material is generally non-flowing and is easily 
contained' {but for wind entrainment). 



d. Evidence of a R8lease: 
The~e was no evidence of a ~eleasc visible, but 
th8 ar.ea behind the stor:age pad was not inspected 
due to the difficulty of gaining access to that 
a~ea. 

e. Potential of Exposur.e: 
The potential for. exposure is ver.y low since 
wastes ar.e not kept at···this location ve~y long 
pr.~or: to being moved to the r.cgular. storage area. 
Also since much of the total waste at this 
facility com~~ fr.om offsite, the amount of wasta 
managed at this unit is significantly less than at 
the r.egular storage ar.ea. 

Floor Ar-ea, Lu'mber:- Yard Building (S~vf.IU No. 8) 

a. Size and Location: 
The location of the Lumber Yard Building is given 
on the map in RF.'\-Appendix No.l. The building is 
open to the environment and is currently used for 
the storage of unused industrial equipment. The 
floor of the building is dirt and the dirt is 
discolor.ed. Th~ building measur.es roughly 150 
feet by 30 feet. 

b. Waste Character.istics: 
There is no clear waste management taking place at 
this unit. However, the discolored soil floor 
suggests that spills of unknown mater.ial have 
occurred. 

c. Migration Pathways: 
If the dirt were contaminated, then constituents 
co~ld leach out from rain water that collects 
inside and flow into the groundwater. 

d. Evidence of a Release: 
The ls no clear evidence of a release of hazardous 
wastes oi hazardous·~onstituents. 

e. Potential of Exposure: 
Given the crncharacterized nature of the soil 
discoloration, it is not possible to conclude that 
any potential for exposure exists. This is an 
ar.ea of other concern, however. 



Spill at Oil Tank, Lumbe~ Yard Bldg. (SWMU No. 9) 

a. Size and Location: 
The oil tank holds r-oughly 500 gallons of an uncertain 
petroleum l?t:"Oduct. The ground around the 
blackened tank is black as. well, for an area of 
approximately fifteen feet by thirty fee~. Tha 
unit is within forty fee~ of an unnamed tributary 
to Lower Cr-eek. 

b. Waste Characteristics: 
The exact natur-e of the waste (sl?illed material) 
is not known. It is a petroleum product; whether 
it was "fresh" new fuel or recycled "spent" fuel 
is uncertain. 

c. Migration Pathways: 
Migration (if any) fr~m this unit is via the 
groundwater. 

d. Evidence of a Release: 
The areal extent of the spill is visible on the 
ground's surface. Given the nature of the 
operations at the Lumber Yard, it is likely that 
this has been a regular, non-sudden release. 

e. Potential of Exposure: 
The potential of exposure as a result of this 
spill is significant. The tank's proximity to the 
tributa~y to Lower Creek adds to the concern. 

II. Visual Site Inspection 

A. Visual Site Inspection Activities a.nd Observations 

The Visuai Site Inspection (VSI) was attended by: 

Bob Reimer 
Jill McCabe 
Larry Fox 
Richard McDonald 

US EPA 
NC DHR 
NC DHR 
Singer 

The VSI was con~ucted on November 30, 1987 ~t the Singer 
Furniture Company ~ite in Lenoir, North Carolina. Mr. 
Jack Tripletts, the RCRA incinerator operator, was also 
interviewed during the site visit. 



B. Update on Solid Waste Management Units Identified Above 
----------------------------------------------------------

The infoJ::"mation collected during the VSI was used in 
prepal:"ing th1~ summaries in Part I (c)(2) above. 

c. Conclusions and Recommendations fol:" Further Action . ------------------------------------------------------

Old Landfill (SWMU No. 1) 

A groundwater manitoring program is necessary to 
fully determine and assess the existence of any 
releases from the landfill. Corrective action would 
follow, as needed. -

Abandoned Drums by Lower Cr~~k (SWMU No. 2) 

A formal investigation as to the source and the 
contents of the drums is needed. IE it cannot be 
determined that the drums' contents posed no risk, 
then soil sampling and/or shallow groundwater 
monitoring is in order to determine if a release has 
occurred. Corrective action would follow, as needed. 

Glue Wash Evaporation Pond (SWMU No. 3) 

Surface soil sampling should be conducted in order to 
determine if any release has occurred. Corrective 
action would follow, as needed.Also, if the current, 
or any future, glues contain hazardous constituents, 
then this practice should be discontinued 
immediately. 

Incinerator (SWMU No. 4) 

No further action is required. The State RCRA permit 
will manage this unit. 

Water \'lash Storage Tank ( SWMU No 4 5) 
-----------------------------------­.. 
No further iri~estigation is required. 



Hazardous Waste Storage Area (SWMU No. 6) 

The surface soils adjacent to the stocage area pad 
should be sampled Eoc the same constituents 
histocically present in the finishing cesidues. 
Cocrective dction would follow, as needed. 

Waste .satellite Storage Ar:-ea (SWMU No. 7) 

~Jo furthet"' investigation is raquired. 

Floor Area, Lumber Yard Building (SHHU No. 8) 

No further investigation is required. 

Spill at Oil Tank, Lumber Yard Bldg. (SWMU No. 9) 
-------------------------------------------------. 
Local soil sampling and/or shallow groundwater 
monitoring is in order.to determine if a release has 
occurred. If a release is confir~ed, the nearby 
portions of the tributary to Lower Creek should be 
soil-sampled. Corrective action would follow, as needed. 

III. Appendices (attached) 
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SECTION 1 

PURPOSE AND SCOPE 

The purpose of this report is to identify corrective measures that may be used 

to contain, treat, remediate, and/or dispose of both onsite or offsite contamination that 

is discovered and quantified during the Resou~ce Conservation and Recovery Act . 
(RCRA} Facility Investigation (RFI} of the Singer Furniture Company's Miller Hill 

Complex located in Lenoir, North Carolina. 

Sections 2 and 3 of this report provide a brief history of the Singer facility and a 

description of the Solid Waste Management Units (SWMU's), respectively, that are to 

be investigated during the facility's RFI. A description of the initial process of 

evaluating potential corrective measures is provided in Section 4 along with some of 

the critical elements of this initial evaluation. Section 5 provides descriptions of 

corrective measures that may be selected to contain, treat, remediate, and/or dispose 

of contamination that is identified at the facility during the RFI. The potential corrective 

measures described in Section 5 have been selected based on the current knowledge 

of the site. As additional data become available, the technologies described in this 

section may no longer be applicable and/or additional technologies may be evaluated. 

Section 6 provides a brief s.ummary of the major components of site characterization 

and lists the field data requirement for each remedial technology described in Section 

5. For each technology, the specific process data needs are listed along with why the 

data are required and how it can be collected. Finally, Section 7 presents the specific 

approach to the development of the RCRA Corrective Measures Study, which will be 

prepared following the implementation of the RFI. 
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SECTION 2 

SITE BACKGROUND 

Plant 33 of the Singer Furniture Company is located in the southern portion of 

the City of Lenoir, North Carolina, and is surrounded by residential, industrial, 

institutional, and recreational lands. The site consists of approximately 61 acres and is 

bounded by Virginia Street {formerly Miller Road}, Fairview Drive, and Morganton 

Boulevard. The facility is an integrated case goods furniture manufacturing plant 

including rough end machining, sanding, cabinet assembly, finishing, packaging, and 

shipping operations. 

The City of Lenoir used the northwestern portion of the property for solid waste 

and waste water management purposes prior to 1940 and until 1963. Industrial use of 

the Singer property is not visible in aerial photographs taken in 1940 and 1954. A 

1956 topographic map shows a new rail spur and building at the same location as the 

existing equipment building. Furniture manufacturing operations, however, are clearly 

evidenced on the eastern portion of the property in aerial photographs taken in 1962. 

From 1963 to 1980 waste typical of furniture manufacturing o.e., wood scrap, sawdust, 

finishes, glues, and strippers} were added to the municipal waste already in the landfill. 

In 1980, the landfill was clos.ed, graded, and seeded. 

Hazardous wastes generated by Singer consist of: 1} solid ignitable wastes in 

the form of filler scrapings, lacquer dust, and discarded rags and 2} liquid wastes in 

the form of stains, strippers, solvents, paints, and finishes. All are generated during 

the finishing of furniture. These wastes were generated at two Singer sites in Lenoir 

as well as plants in Roanoke, Virginia, and Washington, North Carolina. Singer wastes 

from offsite plants were transported by the U.S. Environmental Protection Agency 

{EPA) approved hazardous waste transporters to Singer Plant No. 33 in Lenoir. The 
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wastes were stored in closed drums until they were incinerated. Currently, on site 

generated waste is sent to authorized treatment, storage, and disposal facilities 

outside of the State of North Carolina. Singer no longer treats or disposes ·of solid 

waste on site. All wastes are containerized and shipped to government agproved 

treatment or disposal facilities. 

The permitted hazardous waste facilities did consist of a container storage area 

and an incinerator .. Both of these areas, located on the north side of Plant No. 33, 

have been closed. An accumulation area, located on the south side of Plant No. 33, is 

currently used for temporary storage of hazardous wastes prior to offsite shipment. 

. Singer was issued a Hazardous Waste Management Permit on June 30, 1988, 

for the storage and incineration of discarded rags, filler scrapings, and lacquer dust 

associated with the manufacture of furniture. The Permit covers the facility located on 

904 Virginia Street, SW, in Lenoir, Caldwell County, North Carolina, at latitude 

35°53'45• North, and longitude 81°33'00" West. 

According to the Permit, a RFI is to be conducted for each SWMU in order to 

define the source, identify the degree and the extent of any release of hazardous 

constituents, characterize the SWMU, and identify actual or potential receptors. Data 

to be developed during the RFI will supplement existing data. The sources will be 

examined to determine if any hazardous constituents are present and documentation 

of their impact on the surrounding environment will be detailed. 

Singer's Part B Permit requires an RFI of the following SWMUs: 

SWMU No. 1 - Old municipal and industrial landfill. Portions were previously 
owned by City of Lenoir. It was operated from pre 1940 until 1980. 

SWMU No. 2 - Abandoned drums in Lower Creek floodplain. Drums were 
deposited during 1972 flood and partially removed in 1990. 

SWMU No.3- Glue waste evaporation pond operated from 1979 to 1989. 
Visible residues were removed in 1990. 

SWMU No.6- Hazardous waste container storage area was operated from 
1980 to 1994 and clean closed in 1994. 
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SECTION 3 

SOLID WASTE MANAGEMENT UNITS TO BE INVESTIGATED 

SWMU's identified in Singer's RCRA Facility Assessment (RFA) Report must be 

investigated in the facility's RFI. This section provides a description and history of 

each SWMU to be investigated during the RFI. Results of previous investigations 

related to these areas are also included. 

3.1 Old Landfill {SWMU No.1) 

The old landfill (SWMU No. 1), which is approximately six acres, is located 

immediately north of Plant No. 33 and west of the facility lumber yard. The precise 

boundaries of the landfill are not known and will be determined during the RFI. 

Initially, the City of Lenoir used the western portion of the site for disposal of 

municipal refuse and sewage sludge during the late 1930s. Subsequent usage by 

Singer and a number of predecessors in the 1960s and 1970s may be confined 

predominantly to the central and western section of the site. Records regarding the 

nature or quantities of wastes that have been disposed at this landfill have not been 

found. It is apparent, however, that both municipal and industrial waste have been 

disposed of in the landfill because of its history of ownership. 

Singer Furniture and its predecessors used the site for waste disposal generally 
,• 

during the period 1963 to 1978. Singer Furniture disposed of organic solvents, 

varnish, lacquers, paints, and other chemicals associated with the production and 

finishing of furniture. A portion of this material was disposed of in drums and a portion 

was burned in open pits in the land~ll. Since disposal activity ceased in the late 1970s, 

the landfill has been leveled and a partial cover has been applied. In addition, the 

facility is covered with asphalt, rocks, or grass. The landfill is located on the Lower 
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Creek flood plain. Given the potential for release of leachate from the landfill to 

ground water, a ground water investigation and monitoring program was implemented 

in 1982. Seven ground water monitoring wells were installed in 1982 and 1983 as part 

of a two phase hydrogeological investigation of the landfill. From data gatbered during 

subsequent ground water sampling it was determined that ground water beneath the 

landfill is moving in a general northwesterly direction toward the predominant area 

drainage feature (Lower Creek), a distance of approximately 600 to 800 feet from the 

landfill. Contamination has been detected in ground water samples from 

hydrogeological investigations of the landfill. 

3.2 Abandoned Drums Along Lower Creek {SWMU No. 2) 

Fourteen 55-gallon drums of unknown origin were located between the northern 

edge of the old landfill and Lower Creek. These drums were scattered along the 

creek and partially buried on the banks and the bed of the stream. The drums were 

discovered in 1987 in a densely foliated area of approximately 17,000 square feet. All 

drums were exposed to some degree. The drums were in various stages of decay 

and most were completely rusted through. The drum labels were worn off from 

exposure to the weather. 

The drums were suspected of having floated onto Singer's property during a 

flood in 1970s. The original content of the drums is currently unknown. Uquid and silt 

or soil existed in some of the drums. Of the fourteen drums, a total of six drums were 

discovered partially full of unknown materials. 

The drums found in this area have been removed and, unless additional drums 

are discovered, a very low potential currently exists for additional releases. Although 

there is no visual evidence of a release to soils at this SWMU and soil samples taken 

from each drum location indicated no significant contamination, a past release cannot 

be discounted. Releases to ground water may have also occurred. In addition to 

these concerns, Lower Creek sediments and surface waters may have been impacted 

due to overland flow or discharge of ground water contamination. 
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3.3 Glue Wash Evaporation Pond (SWMU No. 3) 

The Glue Wash Evaporation Pond was a small impoundment approximately 20 

feet in diameter and 1 to 2 feet deep located next to Building No. 4. This 

impoundment received a wash water mixture containing glue from 1979 to-1989. The 

gluefwater mixture was allowed to evaporate in the pond. The material remaining after 

the water evaporated was a hard, plastic-like crust. This crust was periodically 

scraped out of the pond by hand or with a front-end loader and disposed of in the 

local sanitary landfill. This operation ended in 1989 and solids remaining in the 

impoundment were removed. 

No known release from this unit has been documented.· According to the RFA 

report there has been no evidence of a release from this SWMU. However, the 

potential for impact on soils and ground water via percolation from this unit cannot be 

discounted since there has been no confirmatory sampling associated with this unit. 

3.4 Spill at the Lumber Yard Building Oil Tank (SWMU No. 9) 

This SWMU was identified by an area of discolored soil approximately 30 feet 

by 15 feet. The discoloration was probably the result of overfills, spills, or leaks 

associated with an aboveground, approximately 500 gallon storage tank containing 

diesel fuel. The suspect area is located along the west wall of the lumber yard 

building. There are currently visibly stained soils in this area. Interviews with site 

personnel indicate that the tank contained only diesel fuel. 

Diesel fuel is a fraction of crude oil that contains primarily organic compounds 

with 15 to 18 carbon atoms. Benzene, toluene, xylenes, ethylbenzene, and 

polynuclear aromatic hydrocarbons are constituents typically associated with the diesel 

fuel fraction. To date no samples from the spill area have been collected for 

laboratory analysis. 

The suspected release of petroleum products to soils is based on discoloration 

of soils. Ground water in the immediate vicinity of this unit has not been investigated. 

Ground water flow is anticipated to be toward Lower Creek. Based on data from the 

3-3 



Landfill Phase I and II reports, depth to ground water at this SWMU is estimated at 8 

to 10 feet. Therefore, a potential exists for release of petroleum products to ground 

water via contaminated soils as a secondary source. Releases directly to surface 

water are unlikely in the area. Surface water run-off during precipitation e~ents, 

however, may have contained petroleum products and migrated towards Lower Creek 

via overland flow. 
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SECTION 4 

INITIAL EVALUATION OF CORRECTIVE MEASURES 

Initial evaluation of the proper permanent corrective measure requires 

consideration of the physical characteristics and geography of the site, as well as the 

nature and extent of contamination. Once all necessary site characterization has been .. 
identified, several factors concerning the potential corrective measures should be 

evaluated before a commitment is made to a particular approach. The extent of the 

evaluation will depend on the magnitude of the impacted area and the location of 

potential receptors. The factors that should be considered when evaluating corrective 

measure options can be broken down in four categories: 1) technical, 2) institutional, 

3) human health and the environment, and 4) costs. Additionally, a risk analysis 

should be performed to assist in determining the appropriate cleanup levels. The 

following subsections address each of these separately. Figure 4-1 is a generic flow 

diagram showing the procedure for deciding the permanent corrective-action 

approach. 

4.1 Technical Factors 

4. 1. 1 Performance 

Two aspects of corrective actions determine their desirability from a 

performance standpoint: effectiveness and useful life. 

Effectiveness refers to how well the corrective action technology accomplishes 

its intended purpose, such as containment, diversion, removal, destruction, or 

treatment. The effectiveness of available alternatives should be determined either 

through design specifications or by performance evaluation. 
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Useful life refers to the length of time a corrective action technology can 

maintain the desired level of effectiveness. Some corrective action technologies 

deteriorate with time. Such deterioration can sometimes be slowed down through 

proper system operation and maintenance, but the technology may eventually require 

replacement. Each corrective action alternative should be evaluated in terms of the 

projected service lives of its component technologies. 

4.1.2 Reliability 

Two aspects of corrective action technologies that provide information abou~ 

reliability are operation and maintenance requirements (i.e., frequency and complexity) 

and demonstrated reliability at similar sites. Demonstrated and expected reliability is a 

way of measuring the risk and effect of failure. One should evaluate whether the 

considered technologies have been used effectively at similar sites; whether a 

combination of technologies has been used effectively; whether the failure of any one 

technology has an immediate impact on receptors; and whether the alternative has the 

flexibility to deal with uncontrollable changes at the site. 

4.1.2 Implementation 

Another important consideration in the selection process is whether the 

corrective action can be implemented with relative ease, i.e., whether it can be 

constructed or installed within the time frame required to achieve the desired results. 

4.2 Institutional Factors (Regulatory Compliance) 

The effects of Federal, State, and local standards and other institutional 

considerations on the implementation and operational timing should be analyzed. In 

addition to the regulatory requirements in the RCRA covering corrective action, 

regulatory programs under the Safe Drinking Water Act (SDWA), the Federal Water 

Pollution Control Act (Clean Water Act or CWA), the Toxic Substance Control Act 

(TSCA), and the Comprehensive Environmental Response Compensation and Uability 

Act (CERCLA) will often have some impact on corrective actions. 
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4.3 Human Health and Environmental Factors 

4.3. 1 Safety 

Each corrective action alternative should be evaluated with regard to safety. 

This evaluation should include threats to the safety of nearby communities and 

environment as well as those to workers during implementation. Safety factors to 

consider are fire, explosion, and exposure to hazardous substances. 

4.3.2 Human Health and the Environment 

Consideration should be given to the effect of human health and any beneficial 

or adverse environmental impacts in the selection of corrective actions. The objective 

should be to improve public health and the environment to the extent site-specific 

conditions permit. 

4.4 Costs 

Both capital and operation and maintenance costs should be estimated. The 

estimate should reflect the scale of the planned corrective actions. Estimates for large, 

long-term corrective action options will require more detail. Application of a particular 

option is determined by conditions both internal and external to the site, such as the 

location of underground utilities, depth of the water table, heterogeneity of subsurface 

materials, and the site itself o.e., whether it lies in a remote or a congested urban 

area). 

4.5 Risk Analysis 

Before a commitment is made to a specific corrective action strategy, the levels 

of acceptable risk should be established to assist in the determination of criteria for 

meeting cleanup objectives. Data obtained during the RFI and technology 

performance evaluations are used in this determination. An analysis could be made to 

forecast concentrations of the released substance in the media of concern. Based on 
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toxicity data and regulatory and environmental standards, the relative human and 

environmental hazard posed by exposure to various concentration levels can be 

assessed. The combination of the likelihood of exposure to the released substance 

and the hazard posed by such exposure provides a measurement of the relative risk 

involved. This relative risk factor can then be used to establish cleanup goals and to 

assist in the selection and design of appropriate corrective-action technologies. 
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SECTION 5 

POTENTIAL CORRECTIVE MEASURES 

This section provides descriptions of corrective measures that may be selected 

to contain, treat, remediate, and/or dispose of contamination that is identified during 

the RFI of Singer Furniture Compa~y's Miller Hil~ Complex. The corrective measures 

described in this Section have been selected based on the current knowledge of the 

site. As additional data become available, the technologies described herein may no 

longer be applicable and/or additional technologies may be evaluated as potential 

corrective measures. The final selection of corrective measures will be made during 

the Corrective Measures Study, following the completion of the RFI and analysis of the 

data obtained. 

5.1 Soil Excavation 

The quantity of excavation required at a contaminated site depends on the 

volume of the contaminated media, the extent of the plume, and the remediation 

method chosen. Contaminated soils and earth materials are excavated with 

conventional construction equipment such as backhoes, draglines, front-end loaders, 

and even shovels. The type and size of the contaminated area determines the type of 

equipment required to effect a satisfactory cleanup. Generally, excavation should be 

considered when: 1) contaminated areas are small and involve wastes with relatively 

low toxicity, 2) a high hazard to drinking water supplies exists, 3) insoluble wastes 

cannot be removed by pumping alone, or 4) long-term treatment would be too costly. 

The first step in the cleanup process involves excavation and proper disposal of 

the contaminated soils. Disposal could involve hauling the material to an approved 

hazardous or solid waste landfill, incineration on- or offsite, or some other treatment 
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technique (such as solidification, encapsulation, or solvent extraction and drying) 

conducted on- or offsite. 

Excavation is ineffective as a total removal technique if the contaminants have 

spread over a large area. Factors such as soil types, ground and surface_ waters, and 

amount of precipitation can influence the degree to which a material has leached. 

Excavation of all contaminated substances Oncluding ground water and strata through 

which it flows) is rarely performed because of the high costs associated with the 

transport and treatment or disposal of large volumes of soils. 

5. 1. 1 ApplicationjAval/abllity 
. 

Although no absolute limitations are placed on the materials that can be 

excavated and removed, worker health and safety are strong considerations in the 

decision to excavate explosive, reactive, or highly toxic materials. Other factors that 

are considered include the mobility of the material, the feasibility of onsite containment 

or in-situ treatment, and the cost of disposing of or decontaminating the soil after it 

has been excavated. A frequent practice is to excavate and remove contaminant •hot 

spots .. and to use other remedial measures for less-contaminated soils. Excavation 

and removal apply to almost all site conditions; however, such actions may become 

cost-prohibitive at great depths or in complex hydrogeologic environments. 

5. 1.2 Design and Construction Considerations 

Regardless of the kind of equipment used for excavation and handling, certain 

standard operating procedures and safety practices should be followed. 

During the excavation of the contaminated soils, air monitoring should be 

conducted to determine the presence of unsafe levels of various hazardous 

constituents. Numerous portable direct reading instruments are available for this 

purpose. These include: 

0 Combustible gas detectors for measuring the lower explosive limit Oowest 
concentration of flammable gas that will explode, ignite, or bum when an 
ignition source exists). 
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0 Oxygen meters for measuring the percentage of oxygen. 

0 Photoionization detectors, flame ionization detectors, infrared analyzers, 
and detector tubes for measuring gases and vapors. 

As contaminated soils are excavated from the disposal area, they should be 

transferred to box trucks or to a temporary storage area, preferably a diked or bermed 

area lined with plastic or low-permeability clay. A layer of absorbent material should 

be placed on the bottom of the temporary storage area. Gas analyzers are often used 

to determine the approximate level of contamination in soils so they can be 

segregated according to their degree of contamination. Pools of liquid wastes or -

solvent materials should be removed promptly by the use of pumps. 

5.1.3 Costs 

Total excavation costs will depend on the amount of excavating required. Table 

5-1 presents some unit costs for excavating with different pieces of equipment. 

TABLE 5-1. SOIL EXCAVATION COSTsa 

Daily ~~acity, Equipment cost 
Machine per day,$ 

Backhoe with 3.5-ycf bucket 1200 2463 

Crane with 3.0-ycf bucket 900 1623 

Wheel-mounted bucket loader 1480 1550 

Towed scraper, 10-ycf capacity 440 2189 

Dump Truck, 12-ycf capacity, 1 I 4-mile haul 356 626 

•original data from EPA 1985, updated to 1994 costs using an inflation index 
of 1.216. 

5.2 Capping 

Capping refers to the process used to cover contaminated materials in place to 

prevent their contact with the land surface and ground water. The designs of modern 
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caps usually conform to the performance standards in 4Q.CFR 264.310, which 

addresses RCRA landfill closure requirements. These standards include minimum 

liquid migration through the wastes, low-cover maintenance requirements, efficient site 

drainage, high resistance to damage by settling or subsidence, and a permeability 

lower than or equal to the underlying liner system or natural soils. These performance 

standards may not always be appropriate, particularly when the cap is intended to be 

temporary. 

A variety of cap design and capping materials are available. Most cap designs 

are multilayered to conform with the aforementioned design standards; however, -

single-layered designs are also used for special purposes. The selection of capping 

materials and cap design are influenced by special factors such as local availability 

and costs of cover materials, desired functions of cover materials, the nature of the 

wastes being covered, local climate and hydrogeology, and projected future use of the 

site in question. 

5.2.1 Application/Availability 

Capping is necessary whenever contaminated materials are to be buried or left 

in place. Capping also may be performed when extensive subsurface contamination 

at a site precludes excavation and removal of the soil because of potential hazards 

and/or unrealistic costs. 

Capping is often performed together with ground water extraction or 

containment technologies to prevent (or significantly reduce) further plume 

development. This combin~d effort reduces the time needed to complete ground 

water cleanup operations. Ground water monitoring wells also are often used in 

conjunction with caps to detect any unexpected migration of the underlying material. 

Surface water control technologies such as ditches, dikes, and berms are also 

associated with capping, as these structures are often designed to control rainwater 

drainage from the cap and to minimize erosion caused by floods and run on. Two 

other surface water control technologies--grading and revegetation--are incorporated 

into multilayered caps. 
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Availability of capping material is somewhat site-specific because the local soils 

are typically used with admixtures to form parts of the cap. Synthetic membranes, 

which are available in varying sizes, can be overlain and spliced in the field. In 

general, capping should be a readily available technology for any contaminated site. 

5.2.2 Design and Construction Considerations 

The primarily purpose of the cap is to prevent rainwater infiltration. The two 

basic designs are multilayered and single-layered. Although multilayered caps are the 

more common, a single-layered cap may be acceptable when a site is being covered 

temporarily, in an area where little or no groun~ water exists, or when continual 

maintenance of the integrity of a cap cannot be absolutely assured. ·A vapor collection 

system should always be included in the design of a cover when there is any 

indication that significant quantities of the underlying contaminant are volatile. 

The design of multilayered caps generally conforms to EPA's guidance under 

RCRA, which recommends a three-layered system consisting of an upper vegetative 

layer, a drainage layer, and an underlying low-permeability layer. Single-layered caps 

can be constructed of various low-permeability materials; however, natural soil 

admixes are not recommended because they are disrupted by freeze/thaw cycles and 

exposure to drying causes them to shrink and crack. The most effective single-layer 

caps are composed of concrete or bituminous asphalt. Construction considerations 

for single-layered caps vary depending on the cap materials used (e.g., concrete, 

asphalt, clay); therefore, appropriate construction guidance should be followed 

according to the cap material being considered. 

Construction of a multilayered cap typically includes a vegetative layer based on 

topsoil, a drainage layer composed of sand, and a low-permeability layer formed by a · 

combined synthetic and soil liner system. This type of cap function diverts infiltrating 

liquids from the vegetative layer through the drainage layer and away from the 

underlying contaminated materials. 

The low permeability of a muftilayered cap can be composed of natural soils, 

admixed soils, a synthetic liner, or any combination of these materials; however, a 
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synthetic liner overlying at least 2 feet of low permeability natural soil or soil admix is 

recommended because the synthetic liner allows virtually no liquid penetration for at 

least 20 years, whereas the soil layer provides assurance of continued protection even 

if the synthetic liner fails. 

5.2.3 Costs 

The cost of a cap depends on the type of materials selected, the thickness of 

each layer, and the area to be covered. The estimated installed cost of a multilayered 

cap is $6.60/tr. This cost includes 3 feet of topsoil overlying a 1-foot sand layer, 

overlyin.g 1-foot of compacted clay overlying a 30-mil high density polyethylene (HOPE) 

liner overlying 2 feet of compacted clay. Filter fabric is included between the topsoil 

and sand drainage layer to prevent clogging. Quality control testing· of each layer of 

the cap is included in the installation cost estimate. 

The estimated cost for a single-layer cap comprised of a sprayed asphalt 

membrane is $4.80/sq yd. 

5.3 Soli Vapor Extraction 

Soil Vapor Extraction (SVE) is a widely used in-situ remediation technology for 

the treatment of contaminated vadose zone soil. SVE removes volatile organic 

compounds (VOCs) from vadose zone soils by inducing air flow through contaminated 

areas. SVE is typically performed by applying a vacuum to vertical vapor extraction 

wells screened through the level of soil contamination. The resulting pressure gradient 

causes the soil gas to migrate through the soil pores toward the vapor extraction 

wells. VOCs are volatilized and transported out of the contaminated soil by migrating 

soil gas. In addition, SVE increases oxygen flow to contaminated areas, thereby 

stimulating the natural biodegradation of aerobically degradable contaminants. 

The performance of SVE improves as the air permeability of the vadose zone 

soil increases. SVE is applicable to, compounds with vapor pressures greater than 
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approximately 1 mm Hg. Because vapor pressure increases with temperature, SVE 

can also be applied to semivolatile compounds by heating the vadose zone with steam 

or hot air. 

5.3. 1 Application/ Availability 

SVE systems can be used at any site where the needed excavation can be 

made for their installation. Systems of extraction wells, control trenches, and header 

piping are normally required, along with vapor pumping and disposal equipment. 

Active vapor control systems are not sensitive to the freezing or saturation of surface 

or cover soils. 

5.3.2 Design and Construction Considerations 

SVE systems consist of several components, all of which require different 

materials of construction and installation techniques. Specific material selection is at 

the discretion of the designer; however, the materials used should be those that 

experience has proven to perform satisfactorily. Corrosion resistance, flexibility, and 

ease of installation are of particular importance in the selection of materials and the 

design of the components for these systems, which generally will be somewhat 

temporary (i.e., expected system life is but a few years). 

Approximate values for design criteria should be determined by vapor extraction 

tests on one or more test wells, during which the change in pressure gradient radially 

from the wells should be monitored. Other parameters that should be monitored 

during the tests are vapor extraction flow rates, subsurface negative (vacuum) 

pressures at various depths and distances from the well(s) and negative pressures 

within the well. 

Active SVE systems can be implemented with conventional equipment, labor, 

and materials. Some mechanical equipment may require a delivery lead time of 

several months. Well drilling is accomplished with caisson, auger, and bucket rigs. A 

few systems having high-torque capacity also are needed to excavate through large 

obstacles that may be present. Pipe laying is similar to utility pipeline construction. 
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Implementation of active vapor control systems requires little time. Several wells 

can be completed by a single crew in a day (equivalent to several hundred feet of 

perimeter per day), and collection piping and mechanical components can be installed 

concurrently. Vapor control can be implemented upon completion and startup, and 

immediate results (as measured in monitoring probes) are realized. 

5.3.3 Costs 

The capital costs of SVE systems vary greatly and depend on the size and 

depth of the plume, the nature of the contaminant, and the selected design criteria. 

Table 5-2 shows unit costs for typical components of a SVE system. The large range 

of unit costs is due to the variable nature of the system, which depends on the 

characteristics of the plume in question. Unit costs for deep extraction wells will be 

greater than those for shallower wells because more specialized equipment is needed. 

Likewise, large-diameter header pipe is more costly than smaller pipe because material 

and labor costs are higher. Blower/treatment facilities may vary in scale from a small 

blower with a vent stack to multiple, high-volume blowers with or without multiple 

and/or high-volume burners, automatic timers, valves, switches, and recorders. Costs 

are generally in the $250,000/acre without vapor treatment and $350,000/acre with 

vapor treatment. 

5.4 Biostimulation 

A contaminated site might be restored through biostimulation, a technology 

whereby naturally occurring ·soil microorganisms are stimulated to biodegrade the 

waste. The basic concept involves altering environmental conditions to enhance 

microbial catabolism· or cometabolism of organic contaminants, which results in the 

breakdown and detoxification of those contaminants. This technology has developed 

rapidly over recent years and appears to be one of the most promising of the in-situ 

treatment techniques. 

The biostimulation method that has been most developed and is most feasible 

for in-situ treatment is one that relies on aerobic (oxygen-requiring) microbial 
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TABLE 5-2. 1986 UNIT COSTS FOR COMPONENTS OF ACTIVE SVE SYSTEMsa 

Item Range of Unit Costs, $ 

Vapor-extraction well (drilling, stone, piping, etc.), in 60 to 100 ;vertical foot 
place 

Well connection lateral (1O-ft piping valve, excavation, 1 ,200 to 1 ,800 each 
fittings, etc.), in place 

Vapor-collection header (piping, excavation, fittings, 25 to 130 /linear foot 
etc.), in place 

Blower facility [blower(s), safety devices, valves, 60,000 to 125,000 (total) 
foundation, piping, fencing, electrical components, and -
service connection], in place 

Monitoring probe (drilling, pipe, fittings, backfill, etc.), in 12 to 18/vertical foot 
place 

Operation and maintenance 6,000 to 25,000/year 

Monitoring with portable meter 12 to 18 each visit 

•original data from EPA 1985, updated to 1994 costs using an inflation index 
of 1.216. 

processes. This method involves optimizing environmental conditions by providing an 

oxygen source and nutrients, which are delivered to the subsurface through an 

injection well or infiltration system for the enhancement of microbial activity. 

Indigenous microorganisms can generally be relied upon to degrade a wide range of 

compounds given proper nutrients and sufficient oxygen. 

5.4. 1 ApplicationjAvailabillty 

Considerable research conducted over the past several decades has confirmed 

that microorganisms can break down many of the organic compounds that are 

common contaminants. Laboratory, pilot, and field studies have demonstrated that 

microorganisms can be used in-situ to reclaim contaminated soils and ground water. 
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The feasibility of biostimulation as an in-situ treatment technique is dictated by 

waste and site characteristics. The following factors determine the applicability of a 

biostimulation approach: 

0 Biodegradability of the organic contaminants 

0 Environmental factors that affect microbial activity 

0 Site hydrogeology. 

The most rapid and complete degradation of most compounds occurs 

aerobically. Some compounds, most notably the lower-molecular-weight halogenated . 
hydrocarbons, will only degrade anaerobically. In general, aerobic techniques are 

most suitable for the degradation of petroleum hydrocarbons, aromatics, halogenated 

aromatics, polyaromatic hydrocarbons, phenols, halophenols, biphenyls, 

organophosphates, and most pesticides and herbicides. Anaerobic techniques under 

very reducing conditions appear to be most feasible for the degradation of lower­

molecular-weight halogenated hydrocarbons such as unsaturated alkyl halides (e.g., 

PCE and TCE) and saturated alkyl halides (e.g., 1,1,1-trichloroethane and 

trihalomethane). Aerobic degradation in the presence of methane gas, however, 

appears to be promising for some low-molecular-weight halogenated hydrocarbons. 

The availability of the compounds to the organism also dictates its 

biodegradability. Compounds with greater aqueous solubilities are generally more 

available to degrading enzymes. For example, cis-1 ,2-dichloroethylene is preferentially 

degraded relative to trans-1 ,2-dichloroethylene. The most likely explanation for this is 

that •cisu is more polar than "trans" and is therefore more water soluble. The use of 

surfactants can increase the solubility and therefore the degradability of compounds. 

5.4.2 Design and Construction Considerations 

The feasibility and effectiveness of biostimulation as an in-situ treatment method 

is determined by the microbial pop~.:~lation, the biodegradability of the organic 

contaminants, and a host of environmental factors that affect microbial activity. High 

concentrations of contaminants and deficient soil conditions (such as low moisture 
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content) will adversely affect biodegradation, as will extremes of pH, temperature, and 

nutrient levels. In general, optimum environmental conditions are 1) pH of 7.0 to 8.5, 

2) temperature of 15° to 35° C, 3) nutrient levels of nitrogen and phosphorus, and 4) 

40 percent by weight moisture of soil. Adequate mixing (aeration or cultivation) is 

also needed. 

Oxygen can be provided to the subsurface through the use of air, pure oxygen, 

hydrogen peroxide, or possibly ozone. Air can be added to extracted ground water 

before reinjection, or it can be injected directly into the aquifer. The first method, 

known as in-line aeration, involves adding air into the pipeline and mixing it, with a -

static mixer for example. A pressurized line can increase oxygen. concentrations, as 

can the use of pure oxygen. 

Bioreclamation also requires the presence of nutrients in the soil to effect 

biodegradation. Nitrogen and phosphate are the nutrients most frequently present in 

limited concentrations in soils. Other nutrients required for microbial metabolism 

include potassium, magnesium, calcium, sulfur, sodium, manganese, iron, and trace 

metals. Many of these nutrients may already be present in the soil or ground water in 

sufficient quantities and need not be supplemented. 

The several design alternatives available for delivering nutrients and oxygen to 

the subsurface and for collecting and containing the ground water can generally be 

categorized as gravity-flow or forced methods. Most of the systems that have been 

used in biostimulation projects involve subsurface drains (gravity system), injection 

wells, and extraction wells. 

Implementation of a remedial action involving biostimulation will take longer than 

excavation and remova~ of contaminated soils. Depending on the specific site, it could 

also take longer than a conventional pumping and treating approach. The advantage 

of in-situ biodegradation over the latter approach is that in-situ biodegradation treats 

contaminated subsurface soils and thus removes the source of the contamination. 
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5.4.3 Costs 

Costs for biological in-situ treatment are determined by the site's geology and 

geohydrology, the extent of contamination, the kinds of concentrations of 

contaminants, and the amount of ground water and soil requiring treatmenl. There is 

no easy formula for predicting costs. Costs provided for actual site cleanups indicate 

that biological treatment can be far more economical as an alternative to, or in 

conjunction with, excavation and removal or conventional pumping and treating 

methods. For example, at a small halt-acre site where petroleum based naptha 

products leaked from a tank over the course of several years, the cost to bioremediate 

this site was approximately $150,000 in'1994. This site did not require the addition of 

oxygen, since the contamination was confined to the surface, and the contamination 

was limited to an area approximately 30 feet by 30 feet. Conversely, at another site 

where oxygen addition was necessary, and contamination had spread underneath 

several buildings on site, the cost to bioremediate the site approached $500,000 in 

1994. 

5.5 Solidification/Stabilization 

Solidification and stabilization methods of treating contaminated soils are 

applied to change the physical or leaching characteristics of the waste or to decrease 

its toxicity. In the solidification process, waste constituents are mechanically locked 

within a solidified matrix in the form of a crumbly soil-like mixture or a monolithic block 

similar to concrete. Although solidification improves the waste handling or other 

physical characteristics of the waste, it usually has little effect on the chemistry of the 

waste; therefore, leaching of waste constituents may occur in the future. Solidification 

may be accomplished by the use of portland cement or a lime-containing product 

(e.g., fly ash, ground blast furnace slag, or cement kiln dust). Solidification can also 

be accomplished by the use of an organic polymer. In this case, the waste is mixed 

with a prepolymer and solidified whim a catalyst is added. In a third form, known as 
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thermoplastic solidification, the waste is mixed with heated bitumen, paraffin, or 

polyethylene; this mixture solidifies upon cooling. 

Stabilization is a chemical reaction that fixes substances in a matrix that results 

in a decrease in the solubility or toxicity of the hazardous waste constituents. 

Whereas stabilization reduces the solubility or mobility of waste constituents, it may not 

improve the physical handling characteristics. Therefore, solidification and stabilization 

are often combined to. obtain the desired effects of both processes. This is 

accomplished by combining alkaline earth materials (such as lime, cement kiln dust, 

siliceous materials, or cement) with organic polymers and proprietary chemicals. 

5.5.1 ApplicatlonfAvallabllity 

Cement- and lime-based processes capable of solidifying a wide range of 

materials are readily available. The materials ,must be amenable to forming a sluny 

with water. Thermoplastic and organic polymer processes, on the other hand, are 

often developed on a waste-specific basis and involve the use of proprietary chemicals 

and procedures. 

5.5.2 Design and Construction Considerations 

Cement- and lime-based processes require readily available equipment sudl as 

chemical storage hoppers, chemical feeding equipment, mixing equipment (ribbon 

blenders and single- and double-shaft mixers), and waste handling equipment. 

Thermoplastic and organic polymer processes require special equipment and trained 

operators, generally provided by vendors who are conducting the proprietary 

solidification process. 

Ume-based solidification also can be conducted on a batch basis in drums. In 

addition to chemical storage and batching equipment, drum handling and mixing 

systems are needed. Some firms have developed drum kits. In this. type of 

application, earth-moving equipment (backhoes, shovels, etc.) is required in addition to 

chemical storage and mixing equipment. 
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5.5.3 Costs 

Solidification/stabilization costs vary widely with the specific wastes and process 

used; however, some general guidelines are available. In-drum solidification/ 

tabilization can typically cost $335 per ton assuming 49 gallons of untreated waste per 

drum and an average processing rate of 4.5 drums per hour. Whereas 

solidification/stabilization of wastes in a lagoon would cost $40 per ton if the waste 

was mixed in place by a ·backhoe and remained in the lagoon for disposal. Offsite 

solidification/stabilization for pumpable sludges can cost up to $50 per ton and 

nonpumpable sludges may cost up to $62 per ton, assuring no more than 200 miles 

of transportation of the sludge. •· Disposal costs. are additional for the offsite 

solidification/stabilization. 

5.6 Ground Water or Leachate Pumping/Containment 

Ground water pumping/containment technologies are implemented to contain 

or remove a containment plume. These measures are also frequently used to alter the 

direction of ground water flow or to adjust ground water levels. Many of these 

measures can also be used to collect or contain subsurface leachate. Ground water 

pumping/ containment technologies can be grouped into two main categories which 

can be considered either active or passive. Active technologies include direct 

containment and removal of contaminated ground water through the use of recovery 

wells, well points, or interceptor trenches. Passive technologies function to redirect 

the flow of ground water or.to confine the affected ground water to a specific area 

through the use of slurry walls or sheet piles. The· use of a given technology is 

dependent on hydrogeologic conditions and remediation goals. 

5.6.1 Active Ground water/Leachate Containment Methods- Applicability 

Recovery wells are typically used where the soil is fairly permeable with depth 

and where there is sufficient saturated thickness below the level where the water table 

is to be lowered to enable adequate submergence of the well screen and pump. 
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Recovery wells with individual submersible pumps can be installed within or on the 

perimeter of the zone to be contained. Spacing is normally on the order of several 

tens of feet. Recovery well diameters are commonly 6 to 10 inches and screen 

lengths are commonly 20 to 40 feet. On occasion, larger diameter wells are used for 

dual phase recovery with separate pumps for product and dissolved phase removal. 

Well point systems are generally constructed of small well screens less than 4 

inches in diameter and less than five feet long. Individual well points are usually 

installed at 5 to 10 foot centers, attached to a common header pipe and connected to 

a well point pump. Well points are used in fairly cohesive and fine grained soils where 

the maximum drawdown from ground surface is less than 15 to 20 feet, and where 

deep artesian pressure does not need to be reduced. Well points are effective were 

the desired drawdown depth is only a short distance above an impermeable layer. 

Interceptor trenches are constructed by excavating a continuous slot in the 

subsurface and backfilling the excavation with a permeable material to permit · 

drainage. Continuous perforated drainage pipe can also be installed in the bottom of 

the trench where the collected water is pumped out for treatment. Interceptor 

trenches need not fully penetrate the saturated zone and they provide a continuous 

positive cutoff of ground water and/or leachate where contaminant breakthrough is 

not likely to occur. Impermeable barriers installed on the downgradient sides of 

trenches can also enhance the recovery and containment of impacted ground water. 

Interceptor trenches are best suited for low permeability soils with a shallow depth to 

ground water to minimize construction constraints. 

5.6.1.1 Design and Construction Considerations--

Wells--

Several factors must be considered in the design of a pumping well system. 

These include the hydrogeologic setting, the objective of the well system, and 

expected installation difficulties. Th~ extraction of water from wells can be for removal 

of contaminated ground water, control of ground water (plume) flow, or both. The 

discharge from wells that are to be used to extract contaminated ground water must 
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be directed to some treatment facility. Water removed from wells used for ground 

water control can be discharged remotely or used locally to enhance the ground water 

control system. Treated contaminated ground water also can be used as recharge 

water to control ground water flow. 

A complete hydrogeological understanding of the site should be established 

prior to the design of a well system. The design must address the following items: 

the number and type qf wells needed, their pattern, and their spacing; the radius of 

influence of the wells; the required pumping rates; and whether equilibrium or 

nonequilibrium pumping will be used. 

Determination of the proper spacing of wells for complete capture of the ground 

water plume is probably the most important item in system design. Field practitioners 

have long had a standing •rule of thumb .. for estimating well spacing: adjacent cones 

of depression should overlap (i.e., radii of influence should overlap). This method is 

reasonably accurate for aquifers that have low natural flow velocities, but it will not be 

valid for aquifers with high natural flow velocities. 

Determining the radius of influence for a well in a given aquifer is critical in 

corrective action design because it affects well spacing, pumping rates, pumping 

cycles, and screen lengths. The radius of influence of a well increases as pumping 

continues until equilibrium conditions are reached (i.e., when aquifer recharge equals 

the pumping rate or the discharge rate). 

Interceptor Trenches -

The major elements to consider in designing an interceptor trench system 

include: 

0 

0 

0 

0 

Location and spacing of drains to achieve desired head levels. 
Hydraulic design of the conduit, including pipe diameter and gradient. 
Properties and design of the envelope and filter materials. 
Design of a pumping station. 

Determining the required location for an interceptor trench is more often based 

exclusively on the use of field data than on theoretical design. Site investigation data 
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are used to develop potentiometric surface maps, hydraulic conductivity data, plume 

boundary limits, and geologic cross sections. With these data in hand, the design 

engineer can pinpoint and stake the design drain line. 

To function properly an interceptor trench should be installed perpendicular to 

ground water flow direction. In stratified soils having greatly different hydraulic con­

ductivities, the drain should rest on a layer of low hydraulic conductivity. If the trench 

is cut through an impervious stratum, a significant percentage of the product moving 

laterally could bridge over the drain and continue downgradient. Similarly, if soil layers 

or pockets with high hydraulic conductivity underly the drain, the substance could flow 

beneath the drain. 

5.6.1.2 Costs--

Costs of well systems and interceptor trenches for plume management can vary 

greatly from site to site. Some of the factors that determine these costs are the 

geology, the characteristics of the contaminated and naturally occurring ground water, 

the extent of contamination, the periods and duration of pumping, local wage rates, 

the availability of supplies and equipment, and the electrical power required. Costs 

associated with a well or trench system can be categorized as mobilization costs, 

installation and removal costs, and operation and maintenance costs. 

Completion of a 6 to 10 inch recovery well will cost between $50 and $100 per 

foot of depth, depending on the drilling method and the materials of construction. 

Mobilization of the drill rig will require an additional $200 to $1000. There are three 

main types of pumps that can be used in a ground water recovery system: jet pumps, 

submersible pumps, and vacuum pumps. These range in cost starting at 

approximately $250 for a jet pump to over $50,000 for a large capacity vacuum pump. 

Submersible pumps usually cost between $500 and $2000. 

Costs for installation of an interceptor trench can vary widely, however, the 

most significant factor contributing to cost differences is the depth of the trench. For 

example, a 3 foot deep trench may cost approximately $8.50 per foot, whereas a 12 
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foot deep trench may cost $80 per foot. The deeper trench includes costs for shoring 

required to support the trench wall. 

5.6.2 Passive Ground Water Containment Methods --Applicability 

Slurry walls, also known as grout curtains, are ground water cutoff trenches that 

are backfilled with an impermeable material such as bentonite. Slurry walls can 

effectively cutoff containment migration if they can be tied into an impermeable base 

which is not too deep. Slurry walls are best suited for relatively low permeability 

conditions in shallow aquifers. 

Slurry walls can be placed (relative to the directi?n of ground water flow) 

upgradient, downgradient, or completely surrounding the site of contamination. 

Circumferential installations, by far the most common, offer several advantages. This 

placement vastly reduces the amount of uncontaminated ground water entering the 

site on the upgradient side. Also, if no compatibility problems exist between the 

contamination and the wall materials, it will reduce the amount of contamination 

leaving the downgradient side of the site. Moreover, the use of this configuration in 

conjunction with an Infiltration barrier and a collection system (or other means or 

reducing the hydraulic head on the interior of the wall) can maintain the hydraulic 

gradient in an inward direction, which prevents escape of the contamination. 

Sheet piles are steel plates driven into the subgrade below the water table and 

secured into an impermeable base at depth. For sheet piles to be feasible the 

impermeable base must not be too deep. This containment method is most 

appropriate for developing flow barriers and containment cells for short-term 

dewatering projects. Sheet piles are best suited for shallow water table conditions of 

low to moderate permeability. 

Steel sheet piling is seldom used as a ground-water barrier because costs are 

high and wall integrity is unpredictable. It is used more frequently for temporary 

dewatering in other construction or as erosion protection where some other barrier, 

such as a slurry wall, intersects flowing surface water. 
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One of the largest drawbacks of sheet piling, or any other barrier technology 

requiring pile driving, is that rocky soils tend to damage or deflect the piles and may 

render this approach ineffective as a ground water barrier. 

5.6.2.1 Design and Construction Considerations-

Slurry Walls --

Several factors mUSt be considered in the design of a slurry wall. First, a 

detailed, design-phase investigation must be conducted to characterize subsurface 

conditions and materials as well as to address the disposition and nature of the 

contamination. The issue of wall compatibility also should be addressed· early in the 

design stage by permeability testing of the proposed backfill mixture with actual site 

materials. The design-phase investigation results can be used to decide on the 

optimum configuration and to select any ancillary measures needed to enhance the 

performance of the wall. 

Construction of a slurry wall is relatively straight-forward. The required 

equipment depends on the depth and length of the wall. For walls up to 80 feet deep, 

a backhoe or modified backhoe is used for excavation. Deeper installations require 

the use of a mechanical or hydraulic clamshell or, in rare cases, a dragline. In small­

volume wall installations batch slurry and backfill-mixing systems may be used, 

whereas large jobs require flash slurry mixers and a large backfill mixing area. 

Sheet Pilings--

The primary design p~rameters for sheet piling are its dimensions and 

permeability. Dimensional requirements, .which are based on site characteristics,.are 

straightforward. Depth limitations are governed by the soil material at the site. On the 

other hand, design factors for ultimate permeability of the cutoff are more complicated 

and must assume some factor to account for leakage through the interlocking joints. 

· For construction of a sheet piling cutoff, the pilings are assembled at their edge 

interlocks before they are driven into, the ground to ensure that earth materials and 

added pressures will not prevent a good lock between piles. The piles are then driven 
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a few feet at a time over the entire length of the wall. This process is repeated until 

the piles are all driven to the desired depth. 

5.8.2.2 Costs--
-

Costs of slurry walls are highly site-specific. A typical installation based on a 

trench 4ft wide x 40ft deep x 100ft long filled with bentonite/water slurry would cost 

approximately $375 per linear foot of trench. 
. . 

Costs of installed steel sheet piling will vary with depth, total length, type of pile 

(coated or uncoated}, and relative ease of installation. Average costs range from 

approximately $8 per square foot up to approximately $20 per square foot. 

5.7 Ground Water or Leachate Treatment Methods 

Contaminated ground water or collected leachate may be treated using several 

different treatment methods. Treated ground water or leachate can be discharged to 

a sewer, surface water, or injected back into the aquifer. Some common ground 

water treatment methods include air stripping, carbon adsorption, ion exchange, and 

precipitation. 

5. 7.1 ApplicationjApplicability 

Air stripping is an effective process for treating ground water contaminated with 

volatile organics. The air stripping process is best suited to compounds having a 

Henry's Law constant of > 1. Air stripping is accomplished by passing air through 

contaminated ground water.which typically entails counter current air-water flow over a 

high surface area support. This induces the movement of VOC's from the dissolved 

phase to the vapor phase. 

Carbon adsorption is also used to remove dissolved organic compounds from 

contaminated ground water. Carbon adsorption involves passing contaminated water 

through a bed of activated carbon which selectively adsorbs the contaminated onto 

the carbon. When the activated carbon has been used to its maximum adsorptive 

capacity it is removed for disposal, destruction, or regeneration. Compounds 
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effectively treated include chlorinated pesticides, phenols, aliphatic chlorinated 

hydrocarbons, and aromatics. Carbon adsorption is an effective and reliable means of 

removing low-solubility organics over a broad range concentration. 

Jon exchange is a reversible process in which an interchange of ions occurs 

between a solution and an essentially insoluble solid in contact with the solution. Ionic 

contaminations are removed from the aqueous phase by being exchanged with 

relatively non-toxic ions held by the. ion exchange material. The extent to which 

removal of anions and cations occurs is dependent on the nature and volume of the 

contaminant ion, the type of exchange material and its saturation, and the ion in the 

contaminated aqueous solution. Jon exchange can be used in removing cationic and 

anionic metallic elements, halides, cyanides, nitrates, carboxylics, sulfonics, and some 

phenols. 

Precipitation is a physicochemical process whereby some or all of a substance 

in solution is transformed into a solid phase. The process is based on alteration of the 

chemical equilibrium relationships affecting the solubility of inorganic species. Removal 

of metals as hydroxides or sulfides is the most common precipitation application in 

ground water or leachate treatment. Generally, lime or sodium sulfide is added to the 

contaminated ground water or leachate in a rapid-mix tank along with flocculating 

agents. The contaminated water flows to a flocculation chamber in which adequate 

mixing and retention time is provided for agglomeration of precipitate particles. 

Agglomerated particles are separated from the liquid phase by settling in a 

sedimentation chamber and/or by other physical processes, such as filtration. 

5. 7.2 Design and Construction Considerations 

Air Stripping--

The design of a process for air stripping volatile organics from contaminated 

ground water or leachate is accomplished in two steps. The first step involves 

determining the cross-sectional are~ of the column by using the physical properties of 

the air flowing through the column, the characteristics of the packing, and the air-to­

water flow ratio. The selection of the design air-to-water ratio must be based on 
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experience or pilot-scale treatability studies. Treatability studies are particularly 

important for developing design information for contaminated ground water. In the 

second step, the column height is determined mathematically from the physical 

properties of the contaminant and the stripping air. 

Installation of a unit usually requires field assembly of equipment or placement 

of shop-fabricated/packaged units. Installation of the complex tower internals is the 

most labor-intensive task. Overall, however, installation of an air stripper is relatively 

simple and can be conducted by most mechanical contractors. 

Carbon Adsorption--

Carbon adsorption is frequently used following biological treatment and/or 

granular media filtration. These treatments reduce the organic and suspended solids 

load on the carbon columns. It is also used to remove refractory organics that cannot 

be biodegraded. Air stripping also may be applied prior to carbon adsorption to 

remove a portion of the volatile contaminants and thereby reduce the organic load to 

the carbon column. These pretreatment steps all minimize carbon regeneration costs. 

Uke air stripping, carbon adsorption systems are relatively compact and easy to 

operate. On the other hand, the phenomenon of adsorption is extremely complex and 

not mathematically predictable. Field pilot-plant studies are necessary for the accurate 

prediction of the performance, longevity, and operating economics of carbon 

adsorption. The following data need to be established during pilot-plant testing for an 

initial estimate of carbon column sizing: 

0 

0 

0 

0 

0 

Hydraulic retention time (hours) 
Flow (gallons/minute) 
Hydraulic capacity of the carbon (gallons waste/pound carbon) 
Collected volume of treated ground water at breakthrough (gallons) 
Carbon density (pounds carbon/cubic foot). 

/on Exchange -

Specific ion exchange and sorptive resin systems must be designed on a case­

by-case basis. Of the three major operating models (fixed-bed cocurrent, fiXed-bed 
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countercurrent, and continuous countercurrent), fixed-bed countercurrent systems are 

the most widely used. The continuous countercurrent system is suitable for high 

flows. Complete removal of cations and anions (demineralization) can be 

accomplished by using the hydrogen form of a cation exchange resin and_ the 

hydroxide form of an anion exchange resin. For removal of organics as well as 

inorganics, a combination adsorptive/demineralization system can be used. In this 

system, lead beds carry sorptive resins that act as organic scavengers, and the end 

beds contain anion and cation exchange resins. The use of different types of 

adsorptive resins (e.g., polar and nonpolar) permits removal of a broad spectrum of 

organics. 

lon exchange is a well-established technology for removal of heavy metals and 

hazardous anions from dilute solutions. lon exchange can be expected to perform 

well for these applications with fed wastes of variable composition, provided the 

system's effluent is continually monitored to determine when resin bed exhaustion has 

occurred. As mentioned previously, however, the reliability of ion exchange is 

markedly affected by the presence of suspended solids. The use of sorptive resins is 

relatively new, and reliability under various conditions is not as well known. 

lon exchange systems are commercially available from several vendors. The 

units are relatively compact and are not energy-intensive. Startup or shutdown can be 

accomplished easily and quickly. These features allow for convenient use of ion 

exchange and sorptive resin systems in mobile treatment systems. 

Precipitation --

Selection of the most suitable precipitate or flocculent and their optimum 

dosages are determined through laboratory-jar test studies. In addition to determining 

the appropriate chemicals and optimum chemical dosages, the following important 

parameters need to be determined as part of the overall design: 

0 

0 

0 

0 

Most suitable chemical addition system 
Optimum pH requirement 
Rapid mix requirements 
Sludge production 
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0 Sludge flocculation, settling, and dewatering characteristics. 

The system is relatively simple. The process requires only chemical pumps, 

metering devices, and mixing and settling tanks, all of which are readily available and 

easy to operate. Precipitation and flocculation can be easily integrated into more 

complex treatment systems, and they pose minimal safety and health hazards to field 

workers. The entire system is operated at near ambient conditions, which eliminates 

the danger of high-pressure/high-temperature operations. The chemicals employed 

are often skin irritants, but they can easily be handled in a safe manner. 

5.7.3 Costs 

The costs for these ground water or leachate treatment systems are highly 

dependent on the volume of contaminated water treated, levels and types of 

contaminants, types of equipment selected, and local construction costs (If the 

treatment units are built on-site). Onsite package waste water treatment systems 

range in costs from $70,000 to $300,000 installed. If offsite treatment is used, the 

transportation costs will often limit the treatment choices to those that are located 

within a reasonable distance. Use of private or publicly owned waste water treatment 

works is often available at costs ranging from $0.03 to $0.18 per gallon plus 

$4.00/mile per 5000 gallons. 

5.8 Levees and Floodwalls 

Levees are earthen embankments that create a barrier to confine floodwaters to 

a floodway and to protect structures behind the barrier. Levees are constructed of 

erosion-resistant, low-permeability soils o.e., clay), or compacted, impervious fill. 

Floodwalls are similar to levees, except that they are constructed of concrete. Levees 

generally require a very large base width; therefore, in areas where there is limited 

space and fill material, concrete floodwalls are preferred. 
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For hazardous waste sites, levees and floodwalls help to control major losses of 

waste and cover material and prevent massive leachate production and subsequent 

contamination from riverine or tidal flooding. 

5.8.1 ApplicationjApplicability 

Flood containment levees may be constructed as perimeter embankments 

surrounding disposal sites located in floodplain fringe areas, or they may be installed 

at the base of landfills· along slope faces that are subject to periodic inundation. 

Levees serve to protect land disposal sites from flood waters, which may erode cover 

materials and transport waste materials offsite, ·or which may add water to waste 

materials and thus increase hazardous leachate production. 

Levees and floodwalls are most suitable in flood fringe areas or areas subject to 

storm tide floodings. They are not suitable for areas with direct open floodways. 

Federal Emergency Management Agency (FEMA) and the U.S. Army Crops of 

Engineers regulations may limit the use or placement of floodwalls and levees. 

Hydraulic analysis of the impact of the embankment on flooding characteristics of the 

waterway may be required. Flooding from storm runoff behind a levee andfor 

floodwall may also be a problem; reduced flow storage capacity increases potential for 

downstream flooding. 

5.8.2 Design and Construction Considerations 

Levees and floodwalls are generally designed with a height capable of 

withstanding a 1 00-year flood (usually 2 ft of freeboard above the 1 00-yr flood 

elevation). A 10 ft minimum top width is. required for levees to allow access for 

construction and maintenance equipment. Levees are generally constructed of 

compacted impervious fill. Ideal construction of levees is with erosion-resistant, low 

permeability soils, preferably clay. Drainage structures are often needed to drain the 

area behind the levee or floodwall. Typically used drainage structures include: 

diversion ditches, gravel-filled trenches, tile drains, sumps, and/or pressure conduits. 

If seepage problems occur, it may be necessary to construct a compacted impervious 
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core or sheet-pile cut-off extending below the levee to bedrock. Excess seepage can 

be collected with gravel-filled trenches or drains along the interior edge of the levee or 

floodwall. Vegetation or rip-rap can be used to protect levee bank slopes from 

erosion. Upslope interceptor ditches, diversions, or grassed waterways m~y be used 

to prevent backwater flooding from runoff falling on the drainage area behind the levee 

or floodwall. 

5.8.3 Costs 

Costs associated with constructing and maintaining levees and floodwalls will 

depend on site-specific design·. variables, availability of suitable embankment .soil, and 

the local frequency and magnitude of flooding. The availability of fill and/or suitable 

soil onsite will reduce the construction cost significantly. If backwater flooding or 

seepage is a problem, then special structures must be included in the construction 

plan. Regular annual inspection for evidence of bank caving, bank sloughing, erosion, 

and foundation settlement will also increase associated costs. 

Construction of a single floodwall will cost approximately $3/yrf for delivery, 

spreading, shaping, and compacting of the floodwall construction material. An 

additional $30 /yrf will be required for delivery and placing of stone rip rap. If 

diversion ditches are required they may cost from $10 to $100 per foot depending on 

whether the ditch is lined. 
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SECTION 6 

SITE CHARACTERIZATION/FIELD DATA REQUIREMENTS 

Field data required for the evaluation and selection of appropriate corrective 

measures to be used at the Singer Furniture Company's Miller Hill Complex will be 

collected during the RFI. The objective of the RFI will be to characterize the nature 

and extent of contamination· at the SWMUs under investigation at the Singer facility. 

Samples from each SWMU will be taken to determine the hazardous constituents 

present and the extent of their impacts. In addition to characterizing the hazardous 

constituent compounds present at the SWMUs, other physical aspects of the site must 

be characterized. This section describes the overall process of conducting site 

characterizations and then provides specific data needs for each of the remediation 

technologies discussed in Section 5. 

6.1 Site Characterization 

An important step prior to determination of proper corrective measures is site 

characterization. How detailed the characterization should be depends on the extent 

of the contamination and the amount of data required for the planning and 

implementation of an adequate response action. The amount of information and data 

collected during site characterization efforts is related to the complexity of the situation 

and of the selected corrective action response plan. A site evaluation should identify 

the nature and extent of contamination, the hydrogeologic characteristics, geographic 

and topographic characteristics, and water- and land-use patterns. 
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6. 1. 1 Nature and Extent of Contamination 

An investigation into the nature and extent of contamination must be conducted 

in order to evaluate and select the appropriate corrective measures. The investigation 

may initially involve verification or suspected releases. If confirmed, further 

characterization of such releases will be necessary. This characterization includes 

identification of the type and concentration· of hazardous waste or hazardous 

constituents released,-the rate and direction at which the releases are migrating, and 

the distance over which releases have migrated. Inter-media transfer of releases (e.g., 

volatilization of hazardous constituents from contaminated soils to the air medium)­

may also be addressed, as appropriate. 

6. 1.2 Hydrogeologic Characteristics 

A hydrogeologic characterization addresses both unsaturated (soil) and 

saturated (unconsolidated and consolidated) flow and contaminant transport 

conditions. It involves collection of information concerning the subsurface where the 

problem exits. Some of this information can be obtained from standardized regional 

and local reference sources; however, most of the needed data is site-specific and· 

must be obtained by collecting soil, rock, water, and contaminant samples for 

chemical and physical testing in the laboratory or by conducting in-situ tests of 

hydrogeologic properties. 

6.1.3 Geographic and Topographic Characteristics 

An understanding of. the general physical characteristics of a site is important. 

Surface attributes of a site should be identified because they can affect the subsurface 

environment both directly and indirectly. Climatic information (e.g., precipitation, 

temperature, and evapotranspiration) is also needed. Other factors having an impact 

on corrective actions are topography, accessibility, size of site, proximity to surface 

water, and proximity to population centers. 

6-2 



6. 1.4 Water- and Land-Use Patterns 

An understanding of surrounding water- and land-use patterns is essential to an 

assessment of the potential risk of affected populations. Current water usage and 

expected Mure requirements in the area of the release are important factors in 

determining the criticality of the threatened or polluted water resources. 

6.2 Technology Specific Data Needs 

Specific data requirements for evaluating each technology described in Section 

5 are listed in Tables 6-1 . through 6-14. Each table lists the various process data 

needs, why the are is required, and how it can be collected. The data needs 

presented in this section provide an organized list of information that may be required 

to be collected to adequately evaluate any of the technologies listed for use in 

remediating the Singer site. 

TABLE 6-1. DATA NEEDS FOR EXCAVATION 

Data Need Purpose Collection Method 

Waste characteristics Not suited for materials with a low TSS analysis; TDS analysis; 
solids content, may need to Leachate analysis; solid 
employ dewatering techniques waste analysis 

Nature and extent of Determines feasibility and cost- Sampling and analysis of 
contamination effectiveness surrounding areas 

Topography Accessibility to heavy equipment Site survey; 
Run on, run off, flood control town/city/county records 

Geologic characteristics · Difficulty of excavation Geologic maps; borings, 
Dewatering requirements logs 

Climate Stability .determination Laboratory and field 
analysis 

Soil characteristics Stability determination Laboratory and field 
analyses 

Gradation, atterberg limits, 
% moisture, permeability, 
compactability 

Land use Backfilling requirements Interviews 
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TABLE 6-2. DATA NEEDS FOR CAPPING 
-

Data Need Purpose Collection Method 

Extent of contamination Cost-effectiveness of cap versus Sampling and analysis, site 
excavation/removal investigation 

Depth to ground water May not be effective in areas with Geologic maps, observation 
table a high ground water table wells, boreholes, logs, 

geologic survey, 
piezometers -

Availability of cover lmplementability and cost Site inspection, s·ite 
materials investigation 

Soil characteristics Suitability for use in cover 

- Gradation - Sieve analysis 
- Atterberg limits - Plasticity test 
- %-Moisture - Volume-wt analysis 
- Compaction - Proctor compaction 
- Permeability - Triaxial permeameter 
- Strength - Triaxial shear, direct 

shear 

Climate (precipitation) Expected infiltration rate; design U.S. NOAA records; local 
criteria records 

Land use Selection of proper cap design Site investigation, site 
inspection, interviews 
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TABLE 6-3. DATA NEEDS FOR SOIL VAPOR EXTRACTION 

Data Need Purpose Collection Method 

Subsurface geology Difficult installation with rocky Geologic maps; boreholes, 
strata logs 

-
Depth to ground water Selection of drilling depth for Geological maps; logs, 

extraction wells Piezometers, observation 
boreholes 

Soil permeability Effectiveness limited with low Triaxial permeameter 
permeability soils 

Waste constituents Selection of appropriate well Sampling and analysis 
spacing and appropriate -
subsurface gas control technology 

Moisture content of waste Well-spacing Volume-weight analysis 
and soil 

Percent compaction of Well-spacing Proctor compaction 
waste 

Soil grain site distribution Well-spacing Sieve analysis 

TABLE 6-4. DATA NEEDS FOR BIOSTIMULATION 

Data Need Purpose Collection Method 

Gross organic components Waste strength treatment duration BOD6 test; TOC analyzer 
(BOD, TOC) 

Waste constituents Identify refractory and Sampling and analysis 
biodegradable compounds, toxic 
impact 

Microbiology cell Determine existence of dominant Bacterial aerobic 
enumerations bacteria heterotrophic plate counts 

Temperature Feasibility in climate .In-situ water quality 
monitoring 

Dissolved oxygen Rate of reaction D.O. meter 

pH Bacteria preference pH meter 

Nutrient analysis NH3 , Nutrient r~quirements Field test kits 
N03 , P04 , etc. Lab analysis 
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TABLE 6-5. DATA NEEDS FOR SOLIDIFICATION/STABILIZATION 

Data Need Purpose Collection Method 

Soil properties Compatibility with solidification Soil sampling and analysis 
agent 

-
Waste characteristics Selection of appropriate Sampling and analysis 
constituents, pH, TOC, solidification agent 
etc. 

Climate May be a loss of stability with National Climatic Center 
several freeze/thaw cycles (NCC), local weather bureau 

TABLE 6-6. DATA NEEDS FOR GROUND WATER PUMPING WELLS 

Data Need Purpose Collection Method 

Depth of aquifer Selection of appropriate well Geologic maps, observation 
system wells, boreholes, logs, 

piezometers 

Depth to bedrock Effectiveness of GW pumping Geologic maps, logs, 
(impermeable strata) boreholes 

Aquifer transmissivity GW pumping systems perform Pump tests, injection tests, 
poorly with low transmissivity local records 

Aquifer storativity Indicates degree of confinement: Pump test, injection tests, 
selection of appropriate well local records 
system 

Hydraulic conductivity High conductivity preferred for Piezometer readings, pump 
most well systems, except ejector tests 
systems which perform best with 
low conductivity 

Geology Fracture patterns must be traced Geologic maps, logs, 
in detail to ensure proper well surveys, test trench, 
placement boreholes 

Water solubility of Perform best when contaminants Sampling and analysis; CRC 
contaminants are miscible and move readily with Handbook of Chemistry and 

water Physics 

Soil type Suitability for pumping Plasticity tests 

Soil grain size distribution Suitability ,for pumping Sieve analysis 
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TABLE 6-7. DATA NEEDS FOR INTERCEPTOR TRENCH -

Data Need Purpose Collection Method 

Depth to impermeable Trench spacing and feasibility Geologic maps; logs; 
strata (bedrock) boreholes 

Subsurface geology Non cost-effective if substantial Geologic maps, boreholes, 
hard rock excavation is necessary logs 

-
Soil permeability Trench spacing and inflow; not Triaxial permeameter 

suited for soils with high 
permeability 

Depth to water table Trench spacing Geologic maps; observation 
wells; boreholes; logs; 
piezometers 

Ground water and leachate Selection of pipe material GW sampling and analysis 
chemistry (compatibility) 

Drainage area of pipes Inflow to pipe Site visit/inspection; site 
investigation; topography 
map 
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TABLE 6-8. DATA NEEDS FOR SLURRY WALLS 

Data Need Purpose Collection Method 

Accessibility of site Cost, implementability Site inspection 
materials 

Topography Soil-bentonite walls require larger USGS topography map; site 
land area, relatively flat investigation; site survey 
topography -

Depth to impermeable Cost, implementability Borings 
strata 

Seismic history Cement-bentonite wall not USGS geologic maps, 
applicable in areas subject to records, field survey, aerial 
seismic activity photos 

Heterogeneity of Difficult to install diaphragm wall Test trench, geologic maps. 
subsurface formation with rocky subsurface material 

Soil conditions Suitability for backfill Plasticity, size, permeability 
tests 

Ground water depth, rate lmplementability Existing geologic maps, 
and direction of flow boreholes, observation 

wells, logging and mapping 
piezometers 

Soil chemistry Cement-bentonite wall unsuited Soil sampling and analysis 
for highly acidic or high sodium 
soil 

Chemistry of waste and Compatibility with wall material GW sampling and analysis 
ground water 
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TABLE 6-9. DATA NEEDS FOR SHEET PILINGS 

Data Need Purpose Collection Method 

Depth to bedrock Optimal wall depth Geologic maps, boreholes, 
(impermeable strata) logs 

-
Grain size distribution Fine- to medium-grained soil Sieve analysis 

particles optimum filling sheet pile 
joints 

Compaction Penetration resistance affects Proctor compaction 
feasibility 

Depth to ground water Maximum depth to which sheet Geologic maps, observation 
table piles can be effectively driven is wells, boreholes, logs, 

-
approximately .15 feet . geologic survey, 

' piezometers 

pH of ground water and Sheet pile lifetime (neutral pH is Sampling and analysis 
waste best) 

Leachate/ground water Compatibility with sheet pile wall Sampling and analysis 
chemistry 

TABLE 6-10. DATA NEEDS FOR AIR STRIPPING 

Data Need Purpose Collection Method 

Gross organic components Suitability for treatment Sampling and analysis 

Specific organic Suitability for treatment Organic poll~tant scan 
components 

Leachate or ground water Gas flow efficiency Sampling and analysis 
analysis 

Column packing Calculation of pressure drop Manufacturer's data 

Process size · Calculation of necessary column Capacities of processes 
length producing wastes 

Effluent requirements Design criteria Regulatory assessment 
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TABLE 6-11. DATA NEEDS FOR CARBON ADSORPTION 

Data Need Purpose Collection Method 

Biological organisms in Can aid in treatment through Sampling and analysis 
leachate or ground water biodegradation, or can hinder 

operation via clogging or odor -
generation 

Leachate or ground water Should not exceed 50 ppm; may TSS analysis 
TSS concentration need pretreatment 

Leachate or ground water · Should not exceed 1 0 ppm; may Oil and grease analysis 
oil and grease need pretreatment 
concentration 

-
Leachate or ground water Treatability via carbon adsorption GC/MS analysis 
components, and 
characteristics 

TABLE 6-12. OAT A NEEDS FOR ION EXCHANGE 

Data Need Purpose Collection Method 

Leachate or ground water Resin selection Sampling and analysis 
characteristics 

TDS concentration TDS should be 2,500 mg/1 for TDS 
efficient operation 

TSS concentration Suspended solids clog resin TSS analysis 

Treatability study Flow through rate and resin Laboratory scale trial 
regeneration frequency 
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TABLE 6-13. DATA NEEDS FOR PRECIPITATION 

Data Need Purpose Collection Method 

Variations in daily lmplementability; precipitation is Flow monitoring; stream 
wastewater flow rate inefficient with highly variable gauging 

flow rates -

Wastewater characteristics Reagent requirements, precipitable Sampling and analysis, 
constituents, interfering species, GC/MS 
sludge production rate 

pH of wastewater Reagent requirement and reaction Sampling and analysis 
success 

Settling rate Sedimentation tank size Laboratory analysis, Imhoff 
cone test -

TABLE 6-14. DATA NEEDS FOR LEVEES AND FLOODWALLS 

Data Need Purpose Collection Method 

1 00-year floodplain Cannot be constructed in the Topography map; FEMA 
elevation and floodway FEMA-designated floodway flood study; USDA records 
characteristics . 
Site map Levees require large land areas; Site inspection; site survey; 

flood walls. can be used in areas town/city/county records 
with limited space 

Flow patterns and velocity Reduced flow storage capacity Gauge stations; meters; 
increases potential for USDA records; field 
downstream flooding measurements 

Soil type Fine-grained clays or compacted Sampling and sieve 
sand and gravel for levees analysis; plasticity tests 

Soil permeability Low permeability soils for levees Jriaxial permeameter 

Topography Additional drainage structures may Topography map; site 
be required in areas with steeper inspection site survey 
slopes 

Geologic characteristics Bedrock suitable for sheet-pile cut- Existing geological maps, 
off is preferable surveys; borehole logs 
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SECTION 7 

RCRA CORRECTIVE MEASURES STUDY 

Once a list of remedial action alternatives has been developed to deal with all 

site problems, these alternatives undergo screening to eliminate those that are an 

order of magnitude more costly ~ha~ other. alternatives and/or provide. inadequate 

public health protection or have adverse environmental impacts which preclude their 

use. Only alternatives that satisfy the remedial response objectives and contribute 

substantially to the protection of public health, welfare, and the environment should be 

considered further. Figure 7-1 is a flowchart showing the remediation technology 

screening process. 

Those alternatives remaining after the screening are then subject to detailed 

evaluation. The objective of this detailed analysis is to provide a level of evaluation to 

support the selection of the most cost-effective alternative. The detailed evaluation is 

submitted as part of the RCRA Corrective Measures Study (CMS). 

As stated in the July 27, 1990 Federal Register on Corrective Action for SWMUs 

at Hazardous Waste Facilities, EPA anticipates that for most RCRA facilities, the 

studies needed for developing sound, environmentally protective remedies can be 

relatively straightforward, and may not require extensive evaluation of a number of 

remedial alternatives. Such ustreamlined" CMS's .can be tailored to. fit the complexity 

and scope of the remedial situation presented by the facility. For example, if the 

environmental problem at a facility were limited to a small area of soils with low-level 

contamination, the CMS might be limited to a single treatment approach that is known 

to be effective for such types of contamination. In a different situation, such as with a 

large municipal-type landfill, it may be obvious that the source control element of the 

CMS should be focused on containment options. 
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Site Characterization 
• Identity contaminants of concern 
• Vertical/horizontal extent of 

contamination 
• Hydrogeology 
• Potential receptors 

(Both human and environmental) 
• Site characteristics affecting 

remediation 

Determine lmplementablllty 
• Proven technology 
• Pretreatment requirements 
• Spatial requirements 
• Time requirements 
• Does the selected tech­

nology meet closure goals? 

• Capital startup 
costs 

•O&M 
• Disposal 
• Permitting 

Federal, State, and 
Community acceptance 

• Will the selected 
alternatives be 
acceptable to both 
regulators and the 
community? 

Figure 7-1. Remediation Technology Screening Guide Flowchart 
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As stated in proposed 40 CFR 264.525(a), technologies considered under 

corrective action must: 

0 

0 

0 

0 

Be protective of human health and the environment 

Attain media cleanup standards 

Control the sources of releases so as to reduce or eliminate, to the 
extent practicable, further releases that may pose a threat to human 
health and the environment 

Comply with all applicable standards for management of wastes. 

These standards reflect the· major technical components of remedies: cleanup 

of releases, source control, and management of wastes that are generated by 

remedial activities. The first standard - protection of human health and the 

environment - is a general mandate derived from the RCRA statute. This standard 

requires remedies to include those measures that are needed to be protective, but are 

not directly related to media cleanup, source control, or management of wastes. An 

example would be a requirement to provide alternative drinking water supplies in order 

to prevent exposures to releases from an aquifer used for drinking water. Another 

example would be a requirement for the construction of barriers or for other controls 

to prevent harm arising from direct contact with waste management units. 

Remedies will be required to attain the media cleanup standards that will be 

specified by EPA. The media cleanup standards for a remedy will often play a large 

role in determining the extent of and technical approaches to the remedy. In some 

cases, certain technical aspects of the remedy, such as the practical capabilities of 

remedial technologies, may influence to some degree the media cleanup standards 

that are established. 

A critical objective of remedies must be to stop further environmental 

degradation by controlling or eliminating further releases that may pose a threat to 

human health and the environment. Unless sound control measures are taken, efforts 

to clean up releases may be ineffective or, at best, will involve an essentially perpetual 

cleanup situation. Effective source control actions are an important part of ensuring 

the long-term effectiveness and protectiveness of corrective actions at RCRA facilities. 
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The proposed source control standard is not intended to mandate a specific remedy 

or class of remedies. EPA encourages the examination of a wide range of remedies. 

This standard should not be interpreted to preclude the equal consideration of using 

other protective remedies to control the source, such as partial waste removal, 

capping, slurry walls, in-situ treatment/stabilization and consolidation. 

There are general factors that are considered appropriate by EPA in selecting a 

remedy that meets the four standards for remedies, and that represent an appropriate 

combination of technical measures and management controls for addressing the 

environmental problems at the facility. The five general decision factors are: 

0 

0 

0 

0 

0 

Long-term reliability and effectiveness 
Reduction of toxicity, mobility or volume of wastes 
Short-term effectiveness 
lmplementability 
Cost. 

The order of the decision factors listed above is not intended to establish an 

implicit ranking, nor does it suggest the relative importance each factor might have at 

any particular facility or across facilities in general. There are circumstances in which 

any one of these factors might receive particular weight. 

For example, long-term effectiveness may rule out alternative remedies that 

might achieve clean up targets in the short-term, but at the expense of creating new or 

greater further risks that may necessitate a future corrective action. Conversely, 

remedies that significantly reduce actual or imminent human exposure in the short­

term may be preferred over alternatives that eliminate long-term risks, but at the cost 

of lengthening the period during which exposure persists. Reductions in toxicity, 

mobility, or volume are especially valuable in situations where the wastes or 

constituents may degr~de into more hazardous or toxic products, or fail to naturally 

attenuate. Finally, costs may be determinative when more than one alternative remedy 

can reach the established cleanup target. In practice, the relative weights assigned to 

these five factors will vary from facility to facility according to site characteristics. 
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Singer furniture 
Post Office Box 1588 
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Subject: Landfill Investigation 
Report (Phase I) 

Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

Dear Mr. McDonald: 

As requested by Singer Furniture, v1e have prepared this Landfill Investigation 
Report (Phase I) concerning the site near Plant No. 3. 

He are available to discuss this report vlith you and appreciate the opportunity 
of preparing it. 

Very truly yours, 

J. E. SIRRINE COMPANY 

J~~-
. J. R. Brooks 

/sb 

Enclosure 

J.E. Sir11ne Com1=ar.y . 
Post OHice Bo,( 5456, Greenville. South Carolina :?%06 
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.· 



1 
, 

1 

l 

1. 1 ,,,.,.l a., .. , - . 1) 

Landfi11 Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

SECTION 

A 

B. 

c 

D 

E 

F. 

APPEND I X 1 . 

APPENDIX 2 

TABLE OF CONTENTS 

ITEf-1 

I iHRODUCT I ON 

SU!·U1ARY 

RECOtiHENDATIONS 

LA!WFILL CONDITIONS 

1. The Surrounding Site 
2. The Landfill 

MEHTODS AND PROCEDURES 

1. Monitoring Well Locations 
2. Monitoring ~lell Installation 
3. Honitoring ~lell Sampling 

1-\0NITORING ~IELL SA~\PLING RESULTS 

HYDROGEOLOGIC INVESTIGATION OF THE 
CLOSED LANDFILL AREA - SOIL & 1--\ATERIAL 
ENG! NEERS, INC. 

t-\ONITORlNG WELL CHEHICAL ANALYSES -
"ENHRIGHT LABORATORIES,INC. 

PAGE 

1 

3 

7 

9 

13 

19 



I I llllltl (p/111 _j) 

Landfill lnvestigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

A. INTRODUCTION 

At the request of Singer Furniture, J. E. Sirrine Company was retained 

to technically evaluate the environmental condition of a closed waste 

disposal site on the property of Plant No. 3 at Lenoir, North Carolina. 

There are no written records of the wastes or quantities of wastes which 

have been disposed at this landfill. However, municipal and industrial 

waste have been disposed because ownership of the property has proceeded 

from the City of Lenoir in the 1950's, to Magnavox in the 1960's, and 

Singer Furniture to the present. J. E. Sirrine Company \·1as retained by 

Singer Furniture to coordinate a subsurface investigation of the site. 

As a result, Soil & l~aterial Engineers was retained to perform the sub­

surface investigation and Enwright Laboratories Has retained to perform 

the arialytical portion of the project. The Soil & Material Report is 

included as Appendix 1. The analytical data, performed by Enwright 

Laboratories and the Spectrix torporation, is presented in Appendix 2. 

This study was ll}tended to be a preliminary investigation to determine: 

if material is leaching from the landfill as a result of groundwater 

percolation and movement; if the gr·aundwater down-gradient of the site con­

tains constituents classified by the Environmental Protection Agency as 
.... lf 

priority pollutants; and if potentially hazardous constituents exist in . . . 
the ground\'tater in concentrations which might present an endangerment to 

the public~ aquatic or terrestrial life, or the environment. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

l) 

A. ItiTRODUCTION - continued 

The investigation was limited in scope and was intended to serve as an 
.•. 

indicator of a p.ossible problem \•lith groundwater contamination. Per th2 

results of this investigation~ it was proposed that more intensive study 

be accomplished if a significant groundwater problem was indicated. This 

report contains recommendations concerning additional subsurface investi-

gation and maintenance of the landfill. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

B. SUI·111ARY 

Singer furniture disposed of certain wastes; organic solvents, varnish, 

lacquers, paints, and other chemicals associated with.the production and 

finishing of furniture, in a landfill adjacent to Plant No. 3 in Lenoir, 

North Carolina. Singer furniture utilized the site for waste disposal 

generally during the period 1972 - 1978. Prior to this period, Magnavox 

utilized the site during the 1960's, and the City of Lenoir used the site 

for municipal refuse disposal in the late 1950's. Ownership of the site 

has changed and, as a result, there is no record of the quantities or 

types of materials disposed. Relative to Singer Furniture, however, it 

is known that the materials listed above were disposed in the landfill. 

A portion of the material \·las drumned and portions \'lere either disposed 

in bulk or burned in pits. 

A monitoring network of four wells was established to determine by 

analysis if groundwat~t has been impacted by leachate ffom the landfill. 

This study \'las no~ designed to determine the total extent of any ground­

water impact. Th~ objectives of the study were: to determine the possi­

bility that ground\'later beneath and a'd:}acent to the site is being c~n­

taminated; to determine the depths to groundwater and the geologic .... .. 
materials adjacent to tpe landfill, and; to deteJI!line the hydrologic 

' I 

properties of the strata beneath and adjacent to the landfill. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

B. SU~!l1ARY - cant i nued 

The analysis of groundwater samples indicates that a certain volume of 

material has leached from the landfill. The total e~tent of the leachate 

plume is not known, but sighfficant contamination was detected in only 
. 

one well. This well (N~l) is located immediately below the north face 

of the landfill. Th'O org,anic solvents, toluene (166 ug/1) and ethyl benzene 

(55 ug/l) and, a plasticizer, Bis (2-ethylhexyl) phthalate (100 .ug/1), \-:ere 

detected. In addition, several metals were detected; most notably, 

c~romium (400 ug/1), copper (650 ug/1), lead (600 ug/1), nickel (230 ug/1), 

zinc (1,100 ug/1), barium (6,100 ug/1), arsenic (93 ug/1}, and beryllium 

(56 ug/1). The concentrations of chromium, lead, barium, and arsenic are , 

above the Primary Drinking Water Standards. The complete ~nalytical 

data is presented in Appendix 2. 

The complete Hydrogeologic Investigation, as performed by Soil & Naterial 

Engineers, is presented in Appendix 1. In summary, this study concluded 

that groundwater beneath the landfill is moving in a general northwesterly 

dit·ection toward the predominant area drainage feature (Lower Creek), a 

distance of approximately 600-800 feet from the landfill. 

The general geologic cross-section of the area beneath and down-grade 

of the landfill consists of: an upper alluvium of fine-grained silty 

clays and clayey silts approximately 10-20 feet thick; a lower alluvium of 
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Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. 5-2148 

8. SUMHARY - continued 

coarser more penneable material approximately 15-30 feet thick; a 

saprolite zone of highly weathered feldspathic rock fragments, coarse 

quartz grains, biotite, and clay; and bedrock. 

from soil testing, the radial permeability (K) and vertical permeability 

(K') were estimated. This data indicates that the lO'IJer al_luvium is by 

far the most pe1~eable strata. The less permeable weathered saprolite 

zone underlying the lower alluvium tends to retard vertical percolation 

and create more radial flow lines through the lower alluvium to any 

discharge point. Therefore, deep groundwater flow paths will not likely 

develop beneath and just downgrade of the landfill due to the short 

distance to the_discharge area (Lower Creek). and the potential of the 

less permeable saprolite to deflect the water bearing lower alluvium 

in a horizontal direction. 

Soil test information allowed the following perme-abilities to be estimated: 

Strata 

Upper Alluvium 
LO\·ter A 11 uvi urn 
Saprolite 

.. 

Radial Permeability 

0.3 ft/day 
20 ··ftlday 

0.001 -5 ft/day 
·u. (typical range) 

Vertical Permeability 

6 x 10-4 ft/day 

The actual linear velocity of ground'ltater in the lower alluvium, considering 

the porosity of the soi1 and the hydraulic gradient, is estimated to be 

approximately 1 - 2 feet/day. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

B. SUHI1ARY - continued 

Considering the:above information, it i.~· the conclusion of Soil & l~aterial 

Engineers that ieachate slowly percolates thr6ugh the upper alluvium due 

to the flow retarding properties of the clays in this strata. However, 

_once penetration is made to ~he highly permeable 10\·ler alluvium, transport 

of contaminant material 1·10uld proceed at a_relatively high rate toward the 

discharge point (Lo~1er Creek). However, it is not likely that the con­

taminant material would flow directly to Lower Creek. Contaminant material 

nearing Lower Creek would likely encounter floodplain flow lines which 

\iOuld transport the material in a downstream direction. Actual inter­

ception of the contaminants with Lower Creek may occur some distance 

downstream along a wide, dispered frontal plume. 

Considering the real field data and postulating the above groundwater 

movement scheme, it is the opinion of J. E. Sirrine Company and 

Soils & Material Engineers that additional contaminant plume movement 

definition is warranted. This judgement considers that the lower 

alluvium is a potential, if not actual, large source of potable water. 

It is also a joint conclusion that the Human Resources Department of the 

North Carolina Department of Na~ural Resources and Community Development 

will arrive at a similar conclusion upon reviewing the hydrogeolgic and 

analytical data. Recomnendations for additional \'IOrk are made in this 

report. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

C. RECO~~ENOATIONS 

The Soil & Hat~:rial Engineers' Hydrogeologic Investigation determined 

that a high potential exists for contamination of the very permeable 

lower alluvium do'tm-gradient of the landfill. The existing network 

of monitoring He·lls are adequately located for developing the initial 

groundwater monitoring program. However, no wells are located sufficiently 

down-gradient of the landfill in the Lower Creek floodplain to better 

define the extent of contaminant plume movement. It is, therefore, the 

recommendation of J. E. Sirrine Company and Soil & Material Engineers 

that two or three additional monitoring wells be installed in the Lower 

Creek floodplain northwest of the landfill to tap the·lower alluvium 

strata. The water quality would be analyzed in each of the new wells 

as in-Phase I. This recommendation considers that the permeable lm<~er 

alluvium could transport material beyond the property boundaries of 

Singer Furniture and ~~ntaminate a potential large groundwater source. 

. . 
General information has been obtained from the North Carolina Department 

of Hatural Resources and Comnunity Development regarding the existence of 

water wells in the general area of Plant No. 3. It is recommended that 

a systematic wel] survey,~.involving residenti~l and industrial establish­

ments, be performed. Although it is suspected that groundv1ater flow 
. . , 

is generally toward Lo.,.,er Creek, north and northwest, the v1el1 survey 

should include the area east of the landfill along Virginia Street as 

well as areas west and northwest adjacent to the floodplain. 
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Landfill Investigation 
Singer Furniture 
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Sirrine Job No. S-2148 

C. RECOMMENDATIONS - continued 

The landfill h~s been recently leveled-and grassed. It has been noted 

that several s~all holes or pit~ are located in the landfill. In order 

to minimize the infiltration of rainfall and surface drainage, these 

surface depressions should be filled with impermeable soil. In addition, 

any future investigation should include testing of the soil overlying 

the landfill to estimate permeability. If the permeability is high, 

a possible remedial action may involve covering the landfill with a 

layer of low permeable clay. 

The above recommendations are presented as criteria for further study. 

These recommendations do not represent a proposal for additional investi­

gation, but are presented as a basis for future work. A specific work 

plan denoting the exact number of wells, soil testing, water quality data, 

etc., and the costs involved will be fonmulated at the ,~equest of Singer 

Furniture. 
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Landfill Investigation 
Singer furniture 
Lenoir, tlorth Carolina 
Sirrine Job No. S-2148 

D. LANDFILL CONDITIONS 

1. The Surrounding Site 

Singer Furniture Plant No. 3 is located in Lenoir) North Carolina near 

the intersection of Horganton Bouleva'rd (Highway 13} and Virginia 

Street (also known as Miller Hill Road) (figure 1.). Plant No. 3 is 

locat~d on a side hill cut. from the production facility the land 

slopes moderately to the north toward Lower Creek. 

The property is surrounded by rel~tively low density residential 

areas along Virginia Street to the east and southeast and along 

fairview Drive to the west and southwest. Lower Creek, the predominant 

area drainage feature, is to the immediate north. Further north 

across Horganton Boulevard is a large industrial area. To the immedi­

ate south of Plant No. 3 is a heavily wooded hill which rises to a 

height almost eighty feet above the production facility. 

The landfill is located to the inrnediate north of Plant No. 3. Down­

grade-of the1andfill (from the northeast to th~ northwest) is the 

undeveloped floodplain of lower Creek. Periodic floods in this valley 
.. w-• •• 

area make it totally unusable for residential-or commercial purposes. 

The floodplain is he~;~ly vegetated with tre~~ and undergrowth. 

·' 

2. The Landfi 11 

The landfill, \·1hich is approximately six a.cres, is located irrrnediately 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job Ho. S-2148 

D. LANDFILL CONDITIONS - continued 

2. The Landfill - continued 

north of Plant No. 3 and west of the facility lumber yard. The most 

recently filleq area of ·tne landfill extends to the outer limits of 

the Lower Creek floodplain (Figure 1.). 

The precise boundaries of the landfill ~re not known. Initially, the 

City of Lenoir utilized the site for disposal of municipal refuse 

during a short period in the late 1950's. Municipal garbage and debris 

was encountered during the installation of monitoring well W-lB to a 

depth of fifteen feet. From this information it \-las concluded that 

garbage was disposed along the western portion of the site in a 

relatively ni;irrm'l ann which extends to the 1075 contour interval at 

a minimum. 

It was not the intent of this study to perform auger borings in the 

landfill to detennine· the exact extent-of the disposal area or to 

identify the materials disposed. From what is known, ho\·1ever, it 

appears tha·t the -City of Lenoir may have utilized the western portion 

of the site and subsequent usage by Magnavox in the 1960's and Singer 

Furniture in the 1970's may be confined predominantly to the eastern 

section of the site. 

During the 1970's Singer Furniture utilized the site for disposal of 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

D. LANDFILL CONDITIOHS - continued 

2. The Landfill -continued 

certain industrial wastes, soil fill, and scrap metal. Unknown 

quantities of industrial wastes; including solvents, lacquers, 

varnish, glues, and paints were likely disposed in the landfill. 

A portion of tbis material was disposed in drums and a portion was 

burned in open pits in the landfill. 

Since disposal activity ceased in the late 1970's, the landfill has 

been leveled and a uniform fill cover applied. In addition, the 

entire site has been grassed. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

E. METHODS AND PROCEDURES 

1. Monitoring Well Locations 

Upon a rec.onnaisance of thesite, it \ltas detenni.ned that a monitoring 

net\-mrk of four vlells··\:iould be sufficient to detennine if a signifi­

cant groundwater contamination problem exists. One monitoring well 

was located up-gradient of the landfill to serve as a background data 
...... 

point. Three wells were located down-gradient of the landfill after 

a careful consideration of the landfill extent and topographic 

infonnation. 

The monitoring wells, located on Figure 2., are listed below. 

Honitoring Well 

S-1 

E-1 

N-1 

W-lB 

Up-gradient, south of the landfill 

Down-gradient, east of the landfill 

Down-gradient, north of the landfill 

Down-gradient, northwest of the landfill 
(In Partial. Fill) 

Prior to the investigation, it was suspected that groundwater under­

lying the landfill flowed generally north and northwest toward the 

predominant drainage feature, Lower Creek. A lower Creek feeder spring 

which heads between the landfi11 and the lumber yard, was also a 
. 

·possible flow direction for groundwater underlying the extreme eastern. 

edge of the landfill. Therfore, well E-1 was located adjacent to the 
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·Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

E. METHODS AND PROCEDURES - continued 

1. Monitoring Well Locations - continued 

spring to detect possible contamination moving in. this direction. 

Because the spring is very small, it is not thought that it forms 

a complete barrier if groundwater is moving in this ~irection. 

Therefore, E-1 was located just east of the spring. The ~teep east 

landfill face prevented locating a well between the landfill and the 

spring. 

Well N-1 was located down-gradient of the north face of the landfill. 

This well is ideally located to detect leachate from the eastern 

half of the landfill. That portion of the landfill is suspected of 

containing ~uch of the disposed industrial wastes. 

A second small spring heads west of the landfill and flows a short 

distance to Lower Creek. It was intended to locate a well down-

gradient of the landfill between the fill and the spring because 

this is a poss-ible grot.:ndwater flow direction. Well ~1-lA was 

·· abandoned when municipal refuse ~~s encountered. Well W-lB was an 

attempt to move down-gradient of the fill. Municipal fill material 

Has again encountered·:· The suspected extent of this narro'il ann of 

the fill and the dense vegetation in this area prevented further 

relocation of this well to the northwest. This well, and the other 

three, was sealed with bentonite above the screen to prevent con-

tamination from the landfill material. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

E. METHODS AND PROCEDURES - continued 

1. Honitoring Hell Locations- continued' 

The monitor~ng wells were installed October 12-13~ 1982. The installa-

tion information, i.e.;· \~·ell depths, groundwater levels, soils infor­

mation, etc., is contained in Soil & MateriC!-..1 Engineers' Hydl-ogeologic 

~nvestigation (Appendix 1.). 

2. Monitoring Well Installation 

The \'lell holes were advanced utilizing a drilling with a rotary head 

and conventional hollow-stem augers. The augered holes were approxi­

mately five inches in diameter and the wells were installed using 

t\vo-inch PVC piping. Wells screens were typically. five feet in length, 

except ten feet at N-1. A six-inch steel outer casi~g covered the PVC 

stick-up at all well locations. The steel casing contained a locking 

cap. 

A typical monitoring well cross-section is shown in Soil & Material 

Engineers • Hydrogeo 1 ogi c Investigation (Appendix 1.). \~ith the excep­

tion of approved variances, the well installations meet the specifica­

tions required by the North Carolina Department of Environmental 

Management. 

3. Monitoring Well Sampling 

The monitoring wells were installed October 12-13, 1982. The wells \-/ere 
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Landfill Investigation 
Singer Furniture 
Lenoir, tlorth Carolina 
Sirrine Job l'lo. S-2148 

E. METHODS AND PROCEDURES - continued 

3. Monitoring Well Sampling - continued 

allowed to stabilize and on October 19, 1982, the wells were bailed 

per standard proc~ures to remove a minimum of three times the \'lell 

volume. The purpose of the bailing was to remove impurities that 

may have resulted from augering the well holes, the PVC pipe used 

for well casing, or the quick-drying glue used to cement the PVC 

pipe connections. The wells Here bailed by repeatedly purging the 

contents of a six-foot sampling tube with nitrogen gas. The six­

foot sampling tube was equipped with a foot valve which alloHed 

bailing to near the bottom of the well. 

Each of the.monitoring wells was sampled on October 20, 1982, for 

water quality analysis. Samples were taken from the wells u$ing 

the sa~e six-foot PVC sampling tube used for bailing. Extreme care 

was taken to avoid cross-contamination of groundwater samples by 

cleaning the sampling tube between each well sampling. Upon raising 

the sampling tube to the surface, the samples for each well were 

transferred to a compositing~container. When a sufficient volume 
. 

of sample had been composited for each well, the sample was immedi-
·-· ~· 

ately transferred to several individual containers that contained the 
I • 

various preservatives for the particular analyses to be perfonmed. 

The samples were placed in insulated containers with ice and shipped 

-17-
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

E. METHODS AND PROCEDURES - continued 

3. Monitoring W~ll Sampling- continued' 

to Spectrix Laboratories, Houston, Texas, by overnight courier. 

Certain analyses were ·p~rformed by Enwright Laboratories of Greenville, 

South Carolina. 

A definitive list of compounds which were disposed in the landfill 

could not be formulated. Therefore, as an initial effort, a wide 

range of compounds was analyzed. These included those chemicals 

listed by the Environmental Protection Agency as Priority Pollutants, 

certain heavy metals, certain herbicides, phenols, and other miscella­

neous· constituents. The complete analytical data, as performed by 

Spectrix laboratories and Enwright laboratories, is contained in 

Appendix 2. 
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Lenoir, North Carolina 
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F. HONITORING WELL SAHPLING RESULTS 

Groundwater samples were taken from the four monitoring wells on 

October 20, 1982. Spectrix Laboratory of Houston, T~xas, performed the 

organic priority pollutant analysis and Enwright Laboratories of Greenville, 

Sou~h Carolina performed the analysis for metals, cyanide, phenols, dis­

solved organic carbon, chloride, nitrate, and sulfate. 

r-~ost of the priority pollutants analyzed \'lere below the minimum level· 

of detection. However, four organic priority pollutants .,.,ere detected in 

the groundwater samples and several metals were detected at one location 

in concentrations near or greater than the Federal Primary Drinking Hater 

Standards. 

The organ1c priority pollutants detected are listed belmo~: 

f1on i tori ng Detect 
Constituent Concentration Limi Hell location 

{ug/1) {u9Tf 
S-1 Up-grade.of landfil~ No Organics 

W-1~ Down-grade of landfill 
(I~ Partial Fill) 

tlo Organics· 

E-1 oa ... _m-grade of landfill Methylene Chloride 30 

N-1 Down-grade of landfill Ethyl benzene 55 
.... Toluene 166 

Bis {2-e~hylhexyl) 
100 Phthalate .•. .. 

The concentrations of the detected organics are relatively low; ho'i1ever these 

canstituents are listed as priority pollutants based on their hazard potential. 

-19-
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Singer Furniture 
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F. MONITORING WELL SAMPLING RESULTS - continued 

The compounds detected and their general industrial uses are discussed 

below. 

Methylene chloride (Dichloromethane) -A volatile liquid, soluble in alcohol 

(only slightly in water), nonflammable and nonexplosive in air, highly 

toxic by inhalation of fumes, moderately toxic by ingestion and skin 

absorption. Primary uses: paint removers, solvent degreasing ~nd cleaning, 

solvent for cellulose acetate, plastics processing. 

Bis (2 ethylhexyl) phthalate, 1, 2- Benzenedicarboxylic acid 

bis (2- ethylhexyl) ester, (di 2- ethylhexyl phthalate) - a liquid, 

miscible with mineral oil, insoluble in water, combustible. Primary uses: 

plasti~izer, in vaccum pumps. 

Ethylbenzene - A colorless liquid, soluble in alcohol, almost insoluble. 

in water, flammable, moderately toxic by ingestion, inhalation, and skin 

absorption. Primary uses: solve-nt, intennediate in production of styrene. 

Toluene- A colorless liquid, soluble in alcohol, insoluble in water, 

flammable, moderately toxic by ingestion, inhalation, and skin absorption. 

Primary uses: solvent for paints and coatings, gums, resins, most oils, 

rubber, vinyl organosols; diluent and thinner in certain lacquers; adhesive 

solvent in plastic items. 
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Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

F. 1·\0IHTORJilG \~ELL SAI·\PLING RESULTS - continued 

In a~dition to the priority pollutant organics, the following metals 

were detected at N-1. Metals were not detected in any of the other 

wells in concentrations greater than expected background levels. 

N-1 Primary Drinking 
Constituent Concentration Ha.ter Standard 

(ug/1) (ug/l) 

Antimony 1.0 No Standard 

Arsenic 93 so 
Beryllium 56 No Standard 

Cadmium. 6.8 10 

Chromium 400 50 
Copper 650 1000* 

Lead 600 50 

Mercury 0.2 2.0 

Nickel 230 No Standard 
Selenium 3.0 10 

Silver 0.1 50 

Thallium 0.1 No. Standard 

Zinc 1,100 5000* 

Barium 6,100 1000 

* Secondary Drinking Water· Standard·.· 
.· 

Several metals were detetted in well N-1 at concentrations greater than 

expected background levels. The c9ncentrations. of. arsenic, .chromium, lead, 

and barium exceed the Primary Drinking Hater Standards. In addition, the 

concentrations of copper, nickel, zinc, beryllium, and cadmium are much 

higher than found in the other three wells. 

-21-



Landfill Investigation 
Singer Furniture 
Lenoir, North Carolina 
Sirrine Job No. S-2148 

F. MONITORING WELL SAMPLING RESULTS - continued 

In addition to the metals, well N-1 contained the only significant 

organics detected in the monitoring network. Ethylbenzene, toluene, and 

Bis (2-ethylhexyl} phthal~t~ were detected in relatively low concentrations. 

~1ethylene chloride was detected at a very low concentration in well E-1. 

Although methylene chloride has been used as an industrial solvent, it is 

also used in the analytical extraction o{~rganic compounds. Therefore, 

at this low concentration, 30 ug/1, methylene chloride could have been 

introduced via analytical contamination. 

The analysis of groundwater from the monitoring well network indicates 

that a certain amount of disposed material is leaching from the landfill. 

The contamination appears limited to well N-1. This may confirm the supposi· 

tion that the bulk of'the industrial wastes was deposited in the eastern 

half of the landfill. The organics _detected at N-1, primarily toluene and 

ethylbenzene, could have been used as cleaning solvents or be associated 

with·the paints, varnish, and lacquers used in the production of furniture. 

The metals detected at N-1 could have also resulted from paint pigments 

that were disposed in bulk. 
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SECTION l. 0 lNTRODUCTIOI-J 

!. l . FHOJECT B.l.O~GI\OJ.\D · 

In Se:ptelilber, 198~ Soil & ~l3terial Engineers, Inc. (S(~lEj ''ss retained by the 

Singer Co:r.f>any through J.E. Sirrine Company to make a hydrcgeoJogic 3sse.s-smc:nt 

of the closed lcndfill at Singer Fu1~iture PJant ~o.3, Lenoir, N.C. (fig.;)_ 

The objectives of this assessment ,,·ere outlined in S&:'!E Proposal No. P4482-l046, 

d3ted September 1, 1982. 

1. Install a gro'I.D1d-,\·ater monitoring system that \vill meet State regula­

tory requirements. 

2. ~lake a hydrogeolog·ic assessment of the landfill area to (1) determine 

the possibility that. gTound \\ater beneath and adjacent to the site is being con­

ta.-·ninated, (2) detenniJle the depths to ground \.Jater and the types of geologic 

m3terials immediately adjacent to the landfill, and (3) determine the hydrologic 

properties of geologic st.rata beneath and immediately adjacent to the landfill. 

1.2 DESCRIPTION OF TiiE ~TIFILL -~~ 

The site of the investigation includes the general area shoM1 on figure 2. The 

principal facilities located at Singer Furniture Plant No. 3 include the closed 

landfill are3, the main plant building located immedi3tely south of the landfill, 

and the lumber yard, located immediately east of the l:mdfill. 

The landfill area "-'as previc:>usly O\\ned by the City of Lenoir and '\'2-S. used as a 

municipal disposal sit~ in the late 1950's for about 3 years. The landfill 

'\·as then used by the Magna vox Co~ any until it was sold t.o the Singer Company 
\ .:1• •• 

in the early 1970's. The Singer Company disposed Hast.~ products in the land-

iill until the lste 1970's. Therefore, the landfill contains various \~aste 
-~· ~ 

mat.erials ·"·hich include rmmicipal refuse, industrial '-•astes, and rock and 

soil fill. Infonnation pro\~ided by the Flam: Engineer indicates that the 
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"·astes r..ay include: toluene; 3cetone; rr.ethanol; \·aricus org.111ic so1 \·ents; 

resin glues; :md e:ylene und lead from pi~nent.s. Finishing prc·ducts il'.:.!Y i..'lcJude 

bcquer, staining chemicals and p2.ints that ''e:re protably di5p:)sed i.:1 !-.ard 

fonn. Liquids from h-ash-do·,,n '"ere previously burned, dumped or cor.tai1c-:ri:ec 

tmtil recovery operations h'ere initiated around 1977. Sc.np had been di~poseci 

in the landfill up to 1981. 

TI1e contents of the l?J1dfill ''ere leveled' during the last. 4 years, a.1d a hood 

shed "·as constructed on the landfill refuse near the southern margin of the 

landfill (fig.2). The shed is presently used primarily as a vehicle-mainte-

nance garage. 

The surface of the landfill slopes gently to the·· north, \\'here it drops ofi 

abn.rptl)' near the northern margin. A thin layer of l::mdfi 11 r.1aterinl exten.is 

beyond monitor \..rell l\-1. The '''estern edge of the landfill material extends 

beyond l>ell l~-lB, probably to the lOiS ft mean sea le\·el (msl) contour (fig. 2). 

The eastern perimeter of the landfill extends to the ditch adjacent to the 

lumber yard. The southern portion of the landfill overlies excavated fill 

material upon '"hich Plant No. 3 is located. 

The surface·of the landfill is presently vegetated; a thin layer of .soil covers 

the landfill, but small depressions occur in the surface of the landfill 

'"hich allO\v surface nmoff to percolate into the landfill. 
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SECTION 2.0 GEOLOGIC AND HYDROLOGIC SETTING 

2.1 GE\E~AL GEOLOGY . .:su GROU\"D- h).TER CO!'illlTIO:\S 

The Singer Plant No. 3 is ] ocated in the Inner Pied'lJont belt of the PieJmont 

geologic province. Rocks \d t.hin the IMer Pied."i!'::lnt consist of Paleo:;.oic age 

crys~alline rocks ,,•hich occur in northeast-trending belts_. The plant is 

located in the \'alley ~f Lo,,·er Creek "-'hich £10\,'S to the southh·es"L and e1iipt5es 

into the upper reaches of the Cst.aHba Rh·er. 

As described by Goldsmith and others (1978), the bedrock in the vicinity of 

the site consists primarily of migmatite gn~iss .and garnet gneiss, '~ith some 

biotit.e schist and gneiss also occurring. The bedrock is overlain by a 

variable thickness of residual soil called saprolite. In 1:he valley of 

LO\,•er Creek, alluvial desposits overlie saprolite or Cl)'sl:alline bedrock. 

There are no currenl: published reports that describe l:he specific hydrogeology 

of the area surrounding the plant:. Information on the hydrogeology of the 

Lenoir area '"as obt.ained from }wfr. Richard Peace of the N. C. Department. of 

Natural Re~ources artd CoJmllDlil:y Development. (Dl':"R). According t.o ~tr. Peace, 

the. hydrogeology of the Lenoir area is poorly knoMl, and there ha\'e been no 

recen1:ly complet.ed ground-,,•ater studies of this area. 

The Singer Plant No. 3 and···other industries in the imnedial:e vicinity of the 

Planl: purchase Hal:er from the Ci1:y of Lenoir. A municipal \.'atcr line. i~ 

located along Virginia Street, and most of the residents eas1: of ihe Plant 

are served by City ·''"'ater (Lenoir \\'ater \\'orks, personal comnrunication). There­

fore, there are appaTentl)' no private Hells located in the i.rnmedi:1te vicinicy 

of t:he plant. 

The elevation of the site ranges from approximately 1095 ft. mean sea level 

(msl) at Plant No. 3, to 1065 ft msl in the flood plain just north of the 

la'1dfill (figs. 1 and 1). The surface of the site slopes gently north to 

the e:dge of the landfill, \..:here it abruptly drops in eleval:icn from about. 
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lOSS ft. ~~1 to dbout 1066 ft msl on the flood plain ~ur{ace. 

Surface \·:ater from :he site drai..11s toh·ard the dl tch to the norti-.east bet""'e~n 

the landfill and the lu.;nber )'::lrd; 211d to a dr3h' hest of the site. 5oth t!1ese 

intenni ttent drJ in age features drain toh·ard the nonhh·est to Loh·cr Creek. 

The upper portion of the si ~e is adequately dra·ined. The £] ood plain area 

from the l~1dfill north"·ard to Lm,'er Creek is __ a poorly drained h'OOct-d area, 

~,'hich is periodically flooded. 

2. 2 CLTI·t~TE 

Precipitation in the Lenoir area is fairly Hell distributed throughout the 

year. The greatest 01nount of precipitation generally occurs from early spr:ing 

through early fall. The least generally occurs during the late f2ll and 

,,·inter. The average annual rainfall for the Lenoir area is .:19.94 inches. 

Departures from noi1T13l monthly precipitation corrononly occur and mild droughts 

are common .. 

Precipitation is the source of grotmd-lvater recharge in the area. Therefore, .· 

variations in the quantity of precipitation lvill have an effect on the amount 

of recharge ·to the aquifers. During the t\VO months prior to the field :investi­

ga~ion (Aub'1.1.St and September), precipitation was 6 inches belCh' normal. There­

fore, grcund-\\'ater levels measured during this investigation may h;Jve been loHe~ 

them usual. 
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SECTION 3.0 METHODS OF INVESTIGATION 

3.1 FIELD DN\~IGATION 

Five test holes. (N-1, E-1, W-lA, W-lB, and 5-1) were drilled at the site. Four 

of these test holes were converted to monitor wells. The locations of these 

test holes are shown an f~e 2, and information on these test holes is sum­

marized in table 1. 

Split•-spoan samples. were collected every 2.5 ft for the first 10 ft, where condi­

tions while drilling in fill pennitted, and at 5-ft intervals thereafter, to the 
. ~ . 

total depth (ID) of each of the test holes. These· samples were visually classi-

fied in the field, and later in the laboratory by the project geologist, and 

lithologic boring logs were prepared (see Soil Boring and Well Records - Appendix 

B). These lithologic logs were used in preparing geoiogic cross-sections 

of the site in order to define the subsurface stratigraphy and water-bear:ing 

character of the strati.. 

The locations and elevations of the test holes were est:ima.ted by. measur:ing the 

distance fran the test hole to a known reference point an a topographic map 

of the site supplied by The Singer Company. Therefore, land-surface and well 

elevations should be regarded as approximate. 

Water levels were measured in the 4 wells on October 13, 1982. (table 4). Grouna­

water levels were ~asured with a:n ·electric drop-line and fiberglass tape to 

anaccuracy estimated to be 'Wi.tltin 0.1 ft. These water levels \'lere then con­

verted to apprOximate mean sea level (msl) elevations. 

Field borehole permeability tests were made on Wells W-lB, N-1, and E-1 in order 

to detennine the radial penneability (hydraulic conductivity, K) of strata be­

-neath the site. These test results are summarized in table 5 and are discussed 

in Section 4. 0. 
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The 4 test holes at the site were converted to 2-in diameter wells as illustrated 

in figure 6. Wells· W-IB, E-1, and S-1 have a 5-ft length of PVC screen with 

0.025-in slots and Well N-1 has a 10-ft length of screen. Well construction 

data are summarized in tables 1 and Z. 

A variance to the DNR requirements .for well construction was granted by the 

Division of Environmental Management (D~ · in a letter dated October 5, 1982. 

Field conditions required modification of the approved well construction guide­

lines. The well construction modifications were approved by personal ccmm.mica­

tion with DEM on October 11 and 12, 1982. 

The drill rig and all well materialS were pressure cleaned between wells to mini­
mize potential cross-contamination. Monitor Well E-1 was developed with conpressed 

~; and Wells N-1, S-1, _and W-lB were developed with \~ter to remove sediments, 

drilling fluid, and contaminants which may have .entered the screen/well casing 

during drill and well construction~ Down-gradient Wells N~l and W-lB were not 

developed with air because poor weather conditions did not pennit access to the 

wells by. vehicle. 

3. 2 LWRATORY. SOILS. TI:SI'ING 

Laboratory testing of soil samples collected in the field consisted of preparing 

lithologic logs (detailed descriptions) and perfor.ming,Z grain-size analyses. 

The lithologic logs (Appendix B) were prepared by the project geologist from 

his 0\m. field notes, the driller's field notes, and· from his lithologic analyses 

of samples in the laboratory. The grain-size analyses liere niade on split-spoon 

samples fran 2 test holes. {W-m, E-l) in order to characterize the physical pro­

perties of strata beneath ·the site. These analyses are summarized in table 3, 

and the grain-size distribution curves are presented in Appendix C. 
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SECTlON 4. 0 GEOLOGY AND GROUND-WATER CONDITIONS 

4 .1 STRATIGRAPHY 
\ 

Geologic fonnations beneath the landfill area have been divided into 3 geologic 

tmits. 

Alluvium (Unit I) --near-surface sediments of Quaternary age consisting 

of clays and silts and permeable fine-to coarse-grained sands. 

Saprolite and Colluvium (Unit II)-- soil composed of d~ornposed bed­

r<?Ck (saprolite) and highly weathered bedrock and saprolite talus 

(colluvl.um) • 

Bedrock 0Jnit (III)-- metamorphic bedrock consisting ofmigmatite 

gneiss, garnet gneiss, and biotite schist and gneiss. 

The general stratigraphic relationships,. litho logy, thiclmess, and hydrologic 

characteristics of these tmits are illustrated.on figure3. 

4 .1.1 Alluvium (Unit I) 

The Alluvium (Unit I) has been subdivided into· Z hydi-ogeologic units on the ba­

sis of hydrologic properties-,- . the fin~-grained Upper Alluvium (Unit IA) , and 

the coarser-grained Lower Alluvium Qlnit IB). 

The Upper Alluvium .(IA) consists primarily of a brown to grayish-black silty 

clay and c:J_ayey silt. Although this mit contains little sand in .test holes 

W-lB and E-1, an interbedded lens of slightly silty sand occurs beti.;een the 

clay and silt beds :ln Well N;..l. As illustrated in figure 4, Unit IA is 18 ft 

thick at Well W-lB, but thins to as. little as 9 ft at Well N-1. 

The Lower Alluvium (IB) consists of blue-grey to yellow-brown fine to coarse 

sand. A1:. the boring locations, this tmit becomes coarser-grained and contains 

-less silt with. increasing depth. As illustrated in figure 4, gravel occurs at 

the base of the unit at Wells W-lB and E-1. ·The top of Unit IB occurs at a 
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depth of 14 ft at Well N-1 and 33 ft at Well lB. The total thickness of Unit 

IBis unknown because.the test holes did not penetrate the full thickness of 

this tmit. The maximum thickness penetrated is 20 ft at 1\'ell E-l (fig.4). 

4~1~2 Saprolite and Colluvium 0Jnit II) 

Although saprolite was.penetrated in only the up-gradient ~ell (S-1), it is 

reasonable to assume that it underlies the alluvium (Unit I) beneath the 
. . 

landfill. In Well S-1, saprolite was differentiated from colluvium primarily 

~n the basis. of density differences, (blow-counts); because these 2 tmits are 

lithologically similar (see Boring· Record in Appendix B). The saprolite occurs 

at a depth of 23.5 ft in Well S-1. The thickness of the saprolite is tm-

mown because no boring penetrated the full thickness of the lmi.t. Borehole 

samples from Well S-1 and exposures in the san:d pit south of Plant No.3 in­

dicate that the saprolite consists of layered bands of highly weathered 

feldspathic rock fragments • .coarse quartz grains, biotite, and clay. 

the colluvium originates fran the downslope movement of highly decomposed 

oedrock and saprolite from the steep slope of the hill south of the plant, 

and is limited to this area. As illUstrated in figure 3, colluvium over­

lies the saprolite ;in W~ll S-1 from ~ depth of approximately 8. 5 ft to 

23.5·ft. 

- 8 -

. 
:'· 



4. 2 G:;{C"J\U-h'..;TEH OCGJRRE:'.!CE .-\J,'I) h'.~TER-EE.ARI~·~G PROPERTlcS 

4 . :? • 1 Upper .l.llt;v i t:m (Ur.i t L".) 

Grotmd ''ater occurs in \:ery thin s:.nd.s c.nd silts in rhe Upper Al1uv1um (IA) 

tmder v.·a ter-tJble conditions. The fine-grained sediments ,,,i thin this lmi t 

probably function as ~emi -co:1fining beds because they are considerably less 

penneable than the sands in the Lo·.,·er Alluvi'...Dll (IB) . 

. 
One ·grain-size analysis from l\'ell h'-lB and visual analysis of .split-spoon 

samples ,,•ere used to estimate the radial permeability (K) and ver'tical oer­

meabilit)' (K') of Unit LA. stra'ta. The estinated radial pc:r.neability (K) 

cf these strata ranges from less than 0.1 ft/&y to about 5 ft/day. The 
higher K value is estimated for the thin sand lens \·:hich occurs in \\'ell 

~-1 at a depth of 8-11.5 f't (fig.4). An average radial permeaoili'ty· for 

Unit L\ is esti'1'3ted to be about 0. 3 ft/&_y because of the overall fine-
·s­

grained texture of Unit IA strata .. 3 .(f/, x 12. ''/+~'I. Z.S'{ t.t\f\ X /./,'1..16 ~/ 
~i -~ {~ 

- /.0&8- ~0 
Thevc:rtjcalpenneabilities (K') of s'trata i·lithin Unit L\ are interpreted to 

be less than the radial permeabilities of these strata. This interpretation 

is based on one grain-size analysis, visual examination of split-spoon 

samples, and vertical permeability values obtained from texturally'similsr 

fine-grained alluvial sediments.. The vertkal permesbilities of the ciays 

a.."'ld clayey silts ,,:i thin Unit: .L\ are estimated to be less than about 
-4 6 x.lO ft/day. 

I£ the fine-grained silty clays and clayey silts of Unit: 1-\ '"ere laterallv 
J 

continuous beneath the landfill area, this·~'l.lfii t could be regarded &s an 

effective confining tmit. HO\"ever, as· illus-:rated on figU.re 4, these beds 

"Lhic'ken and thin appreciably cm&~·change litho logy ben.Jeen \.:ells. 
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..J. 2. 2 Lo.,er . .Ulu\'ilill ~Unit IB) 

The Loh·ey . .Uluviurn ccnt~i.11s the IiiOSt pemeab1e strata penetrated in ~he 4 ,,·eJ!s 

Infoi7.13tion frc;n the 3 c:k;,n-gradient monitor ,,·ells indicates that gTuU:Id "·ater 

\,·i thin Unit IB occurs under both artesian (confined) and ''atc::r- table (unconf:i.:1ed) 

conditions (see fig. ~). Sediments Ll Unit lB ·~re coarser and more permeable 

than the overlying Cl?YS and silts of Unit Ll-. 

The average thjckness of Unit JB.·s.t:·::-ata beneath the lanci.fill area is at least 

15 ft and it rr.ay be more than 20 ft. Therefore, this unit is considered a 

fair aquifer. 

The permeabilities of Unit IB strata are estimated to range from about 5 ft/day 

to more than 30 ft/day. The average permeability (Kav) is estimated to be 

about 20 ft/day. These permeability estimates are based on one grain- size 

?J1alysis from Kell E-1, borehole permeability tests at \\'ells 1·!-lB and E-1, 

~•d visual inspection of split-spoon samples. 

4.2.3 Saprolite (Unit II) 

The saprolite ~..-as penetrated m only t:he background '''ell (S-1) . Therefore, 

there is not sufficient information on this unit to make reasonably accurate 

evaluations of the ,,·ater-bearing properties of this unit. Ho,.-ever, the 

general hydrologic properties of saprolite in other areas allO\\S the fol­

lmdng genetali:ations to be made. 

Saprolite is commonly porous, l~ith bulk porosities ranging from 30 percent 

to 55 percent, as indicated from porosity data obtained from thin-,,•all 

S3II1ples in other S&1-1E ivestigations. Hm,·ever, saproli tic soils commonly 

have lmv penneabili ties because of the generally high cont.ent of silt and 

clay. Boreh·:>le permeability test.s from other ground-,,·ater investigations . 
in geologic~lly similar areas indicate that saprolite permeabilities vary 

from less than 0. 001 ft/day to about 5 ft/day. High saprolite pemeabili­

ties are generally the result of relict fractures and joints, and other 

planes of ,,·eakness. Tne saprolite probably ftmctions as a confining unit 
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SECTION 5.0 CROUND-\\'ATER k10Vn.~ENT 

5.1 GROU\f{)-K~TER FLOh' IN TilE LO\{ER ALLUVIU1·1 (Unit IB) 

; Grm.md-,"ater movement through the Lm•er Alluvium (Unit IB) is primarily controlled 

·by -r.he location of natural recharge and discharge areas, and by the attitude of 

the underl:ring saproli'te. The Lm"er Alluvium is recharged by i:he slm,· i.I1filtra­

Lion of precipi tal: ion through the overlying se:di.!nents of the Upper Alluvium (Unit 

L-\). Lm.-er Creek valley is the local discharge area for ground ,,·ater mcving 

through the ·Loh'er Alluvium. This conclusion is supported by the obsen•ation of 

the difference in '"ater-table eleva'tions (shm·m on table 4) ben.-een up-gradient 

\\'ell S-1 (1075 ft) and dO\~n-gradient \\'ell N-1 (1060 ft). As illus'trated on 

figure 4 1 the flo\\; of gro~d "h'ater is generally to 'the northh'est. 'tOh'ard the 

Lo•-Jer Creek. 

Est.im.:nes of the average Linear veloci r:y of ground '\'ater '\'ere made by using a 

modified for.m of the Darcy Equation: 

-

K dh 
v = ne . d.L '"here, 

v = average linear velocity (ft/&y); K = hydraulic conductivity (ft/day); 

ne =effective pc.rosit)' (percent); arid dh/dL =hydraulic gradient (ft/f-r.). 

An effective porosity (ne) of· 20 'tO 30 percent \.Jas es'tirnated from specific yield 

(Sy) es-r.imates by the method described by JC?hnson (196 7). The hydraulic gradient 

ben~·een \-.'ells E-1 and N~1 is estima~ed to be 0. 02 ft/ft. ·n-,erefore, i:he aver2ge 

linear velocity of ground "'ater moving 'through the Lower Alluvium is estimated 

'to range from about 1 to 2 ft/day (350 to 7"00 ft/yr). 

Ver-r.ical Flm": -- Deep g:-ound-•.,·ater flrn" paths will probably not develop Denea-r.h 

the landfill becal!.Se of the folloh:ing: 1) · The short dist:mce bet'.,'een the dis­

- charge and recharge areas generally precludes 'the developn!ent of deep paths of 

;rc~d-,,·3-r.er =low; :md 2) !1: .is re~sonable to ?.SS\t'll~ that the w1nerlying snpro-

- 12 -



lite is less pe::-:-:1e<1ble than Loh•er Alluvium sands. TI1erefore, the floh· of o;-ound 
~ 

~,·,ner through Unit IB h·ilJ be deflected lateralJy along the top of the saorolite 

tC'h·ard th~ disclwrge area, the vJlJey of Lo"·er Creel:. 

5. 2 I·:ATER- LEVEL FLUCTU;l.TJO~S 

Ground-,,•ater le\'e] s in· the :\or'r.h Carol ina Pied;nont. fluctuate both in a seasonal 

cycj e and in response to shor~ -tenn·· rainfall events. Nonr.ally, ground-h·ater levels 

are lch·est in the late fall to mid-winter and higher during late '-'inter-early 

.sprlilg. h:ater levels in \..Jells located in recharge areas generally have a greater 

fluctuation than \.Jells located in discharge areas. The '"ater le\·el rne:isured in 

l\'ell S-1, although screened in saprolite, is indicative of ,,·ater- table level 

located in the recharge area of the site. Therefore, ground-,,•ater levels in 

this ,,•ell will probably have a greater fluctuation than ~·ater levels in Wells 

N-1 and E-1 located in the flood plain of LoHer Creek (discharge area). h'hi1e 

no seasonal cycle of ground-,.;ater levels have been obtained, ,,•ater-level fluctua­

tions of 5 to 7 ft would be expected in \Vell S-1. Water-level fluctuations in 

Wells \\'-lB, E-1, and N-1 will probably be less than 5 ft. A greater fluctuatiC"" 

in ,.;ater levels in up-gradient (recharge area) \vells compared to dm-.n-gradient 

'"ells (discharge area) wells \vould increase the hydraulic gradient, and therefore 

the potential linear velocity of the ground water. Therefore, although \\'Citer­

level fluctuatio!1s "'ill probably affect the movement and dispersion of conta'lli­

nants, this affect Hill probably not be enough to alter the probable flow of 

potential contaminants toh•ard the discharge area, LO\ver Creek. 

- 13 -



The hater table C•Ccurs b ;:he Upper .!J.luvium belm,• the lc..ndfill r.!ate~·ial. ?re­

cip:it3t.ic·n iniilt-:-ating the full thicJ.:Dess of the landfill \vill generate lc3ch:H<: 

before intercepting the \·:ater table. TI-1erefore, it is rc2son3bl e to e.:-.-pec t tl-.n t 

the gYound ,,·ater of tr.e Upper . .;qui fer may be affected by l e2chate. Hoh·ever, tr_!)per 

sc-di.n;cnts of Unit L\ c.:msist of sil t:y clays of lm,• p.:-meabil :i ty; therefore, the 

infil trot ion of potential cont:l!1li."'lants is at le3st retarded· by these clays .md 

silts. These clays affoyd some protection from cont::.mination of ground ,,·ater 

h'i thin the l.D1derlying sands of the LoHer Alluvium (Unit IB). Hoh·ever, hhere the 

beds of clay and silt are thin and permeable or ,,·here sand beds occur in Unit 

IA (such as at h:ell N-1), there is a greater potential for contamination of 

ground ,,.a ter in the LO\\er Alluvium. 

Potential contamination of gyound h'ater in deeper geologic strata (bedrock) is 

less likely because (1) the underlying saprolite l\ill probably act: as a con­

fining bed that· ret:ards the do,,nHard vertical movement of contamir.ant:s, and 

deflects ground '"ater laterally tO\vard the discharge area, and (2) the higher 

r:1dial ("horizontal") permeability of the LO\·~e:- Alluvium (Unit IB) '"ill cause 

the flo'" of 2Tound "'ater '-'ith:in Unit IB to be orimarily lateral to\,'ard Lo,.,er 

Creek valley; and (3) deep ground-Hat:er flO\.; paths will probably not develop 

beneath the landfill because of the short distance ber.,•een the rechsrge and 

discharge areas. 

There are no knO\·m wells located dO\..,n-gradient of the landfill. Therefore, the 

direction of ground-,,·atei:. flO\v toh·ard the creek is unaffected by puirlpage, and 

it is reasonable to e:-..-pect that no '."ater supply '"ells are currently being impacted 

by leachate contaminants. 
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SECTION 6.0 SU/\·H\1ARY OF CONCLUSIONS 
AND RECOh'\1\,ENDATIONS 

The generation of J eachate by the infiltration of precipitation through the 

landfill is likely. TI1e tmderlying clays and silts ld thin the Upper Alluvium 

(Unit IA) \dll likely retard and attenuate at least some of this leachate. .. . .... 

Hoh•ever, ,,·here Un~t IA is thin and/or co~-tains beds of permeable sand, as at 
. . . 

lfell 1\-1, gro1p1d ,,·ater Kl thin t.he tmderlying sands of the Lm,•er Alluvium 

(Unit IB) could be contaminated by leachate. 

Contamination of ground "·ater ldthin the bedrock that underlies the landfill 

area is not probable because the saprolitic s.oils (Unit 11) will probably 

retard the dohnh'ard moyernent of con"taminants. 

Contamination of the Upper Alluviwn is likely, and there is a potential for 

contamination of the Loh·er AJ luvium. Hm"ever 1 there are currently no kn0\,'11 
. . 

,,·ater-supply ~·ells located in what is interpreted to be the· dO\m-gradient 

direction of grotmd-,_.ater and contaminant movement. Therefore, no 'knmm 

,,•ells are currently being impacted by landfill leachate. 

The existing ~·ells are located in the general dorm-gradient direction of. 

· ground-,,·ater f_lm" from the 1andfi11; and therefore may be used to monitor­

potential movement of contaminants in the Lower Allm;ium adjacent to the 

landfill. Hm.:ever, the precise direction of ground-,,-ater flow is unJJlOMl. 

Therefore, additional monitor wells.would be needed ~o confirm the direction 

of ground-\.:ater movement and the lateral extent of contammation. 

The rates of J ateral ground-,,•ater movement beneath the landfill and adjacent 

area presented in this report are estimates "hich are believed to b~ reason­

able approximations. Hm,·ever, should it be necessary to more ·accurately 

detennine ground-water flow rates and ;t11e rates of contaminant dispersion. 

additional field and laboratory testing "''ould be necessal)•. 

A systematic ground-,,·ater monitoring prowarn is recomnended to (1) establish 
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the range of ''ater-level fluctuations in the hydrogeologic units beneath and 

adjacent to the 1 andfiJl, ( 2) establish baseline, or bacl,ground, ground-h·ater 

quality data, (3) monitor the movement of contaminants, and (4) eva)u3te the 

effects of contaminant movement. 

General infonnation on ,,·ater ,,•ells in the general area of the Plant site ,,•ere 

obtained from the N. C. Departnt.:nt of Natural Resources and Comrmmity Develop­

ment and conversations "'ith Singer personnel. It ,,·ould. be prudent to perfonn 

a systematic ,,·ell survey of homes and industrial establishments located east­

soutl1east. of the plant site to verify ,,·hether the Alluvium is used as a 

source of dr~ing ,,·ater supply~ 

In order to reduce the generation of leachate, the surface of the landfill 

should be maintained in order to el i.minate as JTUJ~h as possible the infil trat.ion 

of rainfall and surface drainage. Existing pits on the surface of tlle-landfill 

should be filJed ,,•ith impermeable soil. 
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TABLE 1. TEST BORING AND WEL.L CONSTRUCTION DATA 

Vir II SLI.I( IVrll land- ' C;nin!) ~lc:.,alinn 
Fiold llcJ>nrl No, Surface Slick Tn1• or Cuing 
Hn. Eh:vnlinn Ull; ITOC) 

1FT MSL) 

TII·IA IY·IA .• lOll Nunc 
., 

llunc 

TII·IO W·ID 107l !! J.t 1079.' 

T II· l tH IDH ).) 1070.) 

T II·) 10-1 1071 ).t 107,,1 

T II· l S-1 IOU l.' ID9~t.l 

~ : 

NOTE: 1 Eslimale~ from topog1·aphic n~ap of 
site supplied by the Singe•· Company 

ORA··~;·~-· .. =~ . . . ..EJ~ 
Original Scr~"n Cra.,t•l Do:r'" 

E\orin!J o.,1,,h Deplh ll'rll R~1n1rks 
oc:1,.., Sc•l 

---- -----
10 None: None None Ah,'lltHii')I'\PcJ b.:ot ........ ~.. 

~prb39< onu c..ltb'i 

-~ ItO· ItS )I· ItS 36· )I 

li.S '· 7-IJ. 7 I.S·71.S '- S· I. s 

lS n-n H·ll 23· H 

JD U·lO 11. S· )0 19· 11. s U.lii~M!lrouncJ OU· 
s.erv1.tiof\ Wrll 

Sr.ME Job No. IJLJ8.2-1 



TABLE 2. SUMMARY OF WELL CONSTRUCTION DATA 

DRAFl .. 
SriiiT. Hr>t'lh Carnlltll . ,, ,, ··-·-·· --- SOIL & MATERIAL ENGINEERS WELL SUMMARY 
t,JI.HI"'' C~h.lwrll !iUlr. JOII II.), • 1117·17' '==-:: : .. l:...-t.=;;-.=--1 sa :.E 1[.;::.-= .. r:: ---- ---r-,¥:iif,-~·t:ile.;.:;'lt,;;t._-;r;;:;l·o:;: ~----- Ch•• .. ,r;i·,-;;: .. 1---·=====~:~-====~·::=.---==--==----, 

; Well Ne.l Nw-.btt Wttl N•. IUSl) t O•"••ll•catl•" Utt (oe.lh( Olt. O•pthl n1ltt11 1C"""•·I lDit ~"'•tr••• 1t•"'•·l •"''''' 

W·l~ 
SlntJc.-r·L~nuir 

!loll II. IIVu I of L•ndllll 

Slngwr•Ll'noir 
W•IO l•on ll. __ jw~~~ or L~ntllill 

10 fl. None UIIHIUrlllerl 

-r-+--+--+--1--#---- t-----

us •s 11. l·lr•. Jqo 11. 

Tul '"''' ~b~ncfi)IICd bt<IIIU of vari.J•'}t 
1nl.l d'!hrl1. 

Scrl'rll •o·" II, HI 1., III!Jhlly lilly, 
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N·l 
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TABLE 3. SUMMARY OF PHYSICAL LABORATORY TESTS 

DRAFT , 

. \Vell No. Depth of Sample ( fl) Sample Descr·iption 

\Y-1 B 28.5- 30 Sligh lly Sandy CLAY 

E-1 18.5- 20 Silty SAND 

NOTE: 1Basecl on information from Johnson, 1967 
:' 

HycJr·ogeologic 
Ur1il 

Unit lA 

Unit 18 

% Sill <mel Clily 
( 0. 074 mm) 

7 9. 1 

22.0 

E s lima led 
Effective 
Por·osi l Y 

~ 

5 - 1 0~ 

20'l. 

Sf.ME Job No. 111182-129 



•f•ab1e 4. Summal.';.l- of \~a ter Level Data 

L~ II y k- t1 :-:-:-f ...... 
WELL ELEV. DATE WATER LEVEL MEASURED R MAI,I\S 

NO. M.P •. MEASURED BELOW M.P. ELEV. BY 

H-lB 1079.9 10/13/82 20.5 1059.4 Curt Gorman ·Well screen eel in Unit J 13 

N-1 1070.3 10/13/82 10.4 1059.9 Curt Gorman Well screeneJ in Unit JA/113 . 
: 

E-1 1074. B . 10/13/82 9.9 1064.9 Curt Gorman Well scrcenetl in Unit lU 
·-.. . . 

; 

S-1 10 9 4. 8 10/14/82 20.2 1074.6 Chris Silkwood \~e 11 screened jn Unjt 1 J 

--

:! . .. 

. 

NOTE: l,l c a suring r oint (I· II' : 
of all h'elJs 1 s top of c<Js:. 
(TOC) 

. 
S&ME Job lJo. 4482-125 
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TABLE 5. SUMMARY OF FIELD BOREHOLE PERMEAOILITY TESTS D f.'? A. t:t 

:.LL'I-.JO. 

-IB 

-I 

-I 

DEPTH OF 
SCHEEN 

INTERVAL 
TESTED (fl) 

Lj 0- Lj s 

27-32 

9. 7-19. 7 

'' 

ESTIMATED RADIAL 
IIYDRAULIC CONDUCTIVITY 

(em/sec) (ft/day} 

3.3xiO-q 9. 11 

0.6 X 10 
-3 

2l!.4 

. -:s: 
7.0 X 10 0.2 

: ~ 

HOTE: Falling heacJ lesls .Pcl"fo1·med Oclobe1· 13, 1902' 

HYDROGEOLOGIC 
UNIT 

Unit I 8 

Unit IB 

Unit IA/Unit 18 

LITHOLOGY 
Sliqhtly 
Silly Sand 

Slightly 
Silly, medium 
to coa1·se Sand 

REMARI<S 

Sill, <llld fine We:ll sc•·e<.n not ft1lly 
to coa1·se Sand c.k!velo.:x;d, U1erefor·e 

c:alaJialec.l pcnnrobility 
is a:nsicle•·ed lo-,•e•­
U1an actu<:~l penr'!Co:-bility 

Sc.ME JOB NO. 11'102-129 
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. The Singer Co.-
Loc:Jtlon:J eooir County:Cald\•Jell NC J~b No.: 4482·129 ·Boring or Weil llo.:\\'-18 

Loooed by:C. Co,-man ~rlllecl by: C. Silk\vocdGrlcl Coord.:. _____ l 1 L _ a .- ong.: ___ _ 

Oa:e St;;rted: ID/1)/82 Boring 0£:pth: LJS ft. Static Water Level: 20.5 ft --=..:.....=.__;_::...___ 

Date Completed: 10/12/82 Well Depth: 45ft. PermeabiJity -r:_ests: Falling Head 

Dr lllino l.~ethod: Auger Casino: 2-in. PVC Sch 80 Thrd 0-40 ft. · 
Flushed 100 • Bentonite 

Development IAethod:_gal...._j,•ater Screen: 2-tn PVC Scb 80 Thrd, .025- Seal: 36-38 ft. 

S I
• 5 in. SJO~ LjQ-LJS ft. ,,_,..._,._•-•--·u•coo •• D-...- •..c•• 

Soil Samples: pIt poon Grout:Portland. u-36 ft. ,.,._,,,. ..... o ....... ...,,_ ......... ~ •·-· 

Geophysical Logs: None Chern. Analysis: lnorqanic f, Orqanic ~·:::~ ..... -.... -:;:-·~:::: 
.c: 

0. -Elev. o 1.:... 
Description 

~1 077 0 

1- - Fill, silt, wood debris, charcoal, glass. 
1- -

-
..- ·­- -
~ -

1----+- -
ss ... -

r- -
}---+- -

~ : Fill, as above. 
1- -... -
'- -
r- -
... -
r- -- -- -- -- -- -... -

D.~, 
if'( .ll ..... ~ ~ 

. 1f'Jl r l 

r-. -
,- -Water table at approximately 13 ft in borehole. 
1- -
1- ·-

~~ ------------------------------------------------------1 1----+-15. 

55 
~ . :::Clay, grey, firm, sticky, silty, some muscovite 

1-=-=--+-f- :flakes, with large amounts of imbedded medium-
f-. - to-coarse grained, subangular sand. 
f- -
1- -
::: : Clay, medium. brown, grey, mottled, soft-to-firm, 

1----4-- - sticky, slightly silty, with some muscovite flakes, 
~ : sand co·ntent very low, medium- to-coarse grained .55 

r----+-1- : very faint oil odor. 
t- - • 

1----t-f- : Clay I as above; plastic, no bdorj grading to 
55 f- -

f- . -
~---k 

~25·~ Silt, blue/grey ;"·very clayey, plastic~ sticky, 
r: :with very smqll amounts of ·fine grain~d sand; 
~a.£}: Very loose, muscovitic, sand content tncreastng 

r----+- -at 28 ft. 
55 :- -

f.. -
1- -
1- -
f- -
1- - -'- • . d p3_0= -'Sand blue/3rey, very fine, some coarse gratne , 

1----1 =lsu br·oun_ded to subangular, m~dern tely sorted, very 
SS· t= ...;Silty, Slightly C!ayey, rTiUSCOVIte. 

r . t' 

...... ,... .. ~- ... ~ ... "· 
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~UJL & 1\lh I t.KIAL t:Nl:lil~~i.:.K:::>, 11-Jl.,. 

. SOIL BORif~G At-JD V/ELL RECORD 
. The .5 inger Co.-

L o::;; Ito n:Le_oL..LL..__ ______ c o un I y :Caldwell. NC Job No.:.E.EJ!l:l.IL 6 orin c 

Page 2 of 2 

o 1 We II IJ 0 .: \'," 

Logt;ed by:C. Cot·man Drilled by: C. Silkwocd:;rid Coord.: _____ Lai.-Lonc.: 

Boring Depth: 45ft. Static Water Le..,el: 20. 5 Date Slc.rted: I0/12/87 

Dele Completed: I0/12/82 \'/ell Depth: __ ..:.4.::.5~ft:..;•;___Permeu.b!_!.ity ~:_sis: Fallina Hea 

Drilling JJ.ethod: Auger Ca!>ino: 2-in. PV_G__Sch 80 Ihrd O.=._llQJL 
Flushed 100 . · Bento11i 

Development !.lethod:_gal. water Screen: ,2-tn PVC Sch 80 Ih1·d, .025- Seal: 36-38 fl 
. tn. c;lo.L 40-45 ft. ..~ ........... ~·-·~., •• , ..... -=-_..., .. ""' 

Soil Samples: Spilt S(.?oon Grout:Portland ·0-36 ft. ····-a•- .. o._ ... ~,...-...... -.c. 
~ . ...:,·--· 

Ge-ophysical logs: None Chern. Analysis: lno•·qanic & Orqanic !==:( •.• ~ .. ~~- .... --.... ::;;-·~: 
.: ·-·-- . 

be scription 0. -Elev. 0 u. 
0 

- -- -
-

,.. ;: 
f-3].utJ_-4--S:-:-:il~t-, grey, with some fine· graineo. sand. 
f- -

1----+- -

SS r-39
• ~ Sand, light yellow !brown, to red /brown from -

t-_---+---t-f- : staining, very fine to coarse, predominantly 
f- - medium grained, subangular, poorly sorted, very f- -
f- - slightly silty, muscovite and biotite flal<es-fine, 

_ ~ : some orange oxide stains; grading to medium-to-
- - t---~_1'3. 5- coarse grained sand at 43.5 ft; la1·g.e gravelly - ss f- - . 

~LI. S. layer, subangular to rounded at !ILl. 5 ft, 
l-----+---if--tJ .. 5. ~1\'mbedded with medium-to-coarse grained san/, 

f- - muscovite and biotite flakes present. ~ - \ ___________________________________ _, 
f- - -
f- -
~ -
1- · - Boring terminated at 45 ft. 
1- -
1- -
1- -
~ . -
~ -
f- -

DI<-AJ:r. 
f- -
f- -
f- -
f- -
f- -
f- -r- -
1- -
~ -
1- -
r- -
1- -
1- -
1- -
f- -- -- -- -- -
1- -
1- -
1- -
1- -
1- -
t- -
t- -
1- -
t- -
t- -
1- -
t- -
~ -
1- -

·f- -
f- - SS = Split-Spoon Sample 
f- -

-

• •t "",- •• --c-. - .,c--.,. •t• r 
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S 0 I L B 0 R I N G A t~ D \V E L L R E C 0 R 0 · 
. The Singer Co. 

Lo~at1on: 1 eoojr County:Caldwell I'!C Job No.: 41182-129 eorlng or Well IJo.:E-1( 

Logged by:C. Cor·man Drilled by:C. SilkwrodGrid Coord.: ______ Lat.-long.: ___ -'--

Date St3rtcd: I0/13f...:8:..:2:__ ___ 8oring Depth: 35 ft. Static \'later Level: 9. 9 ft 

Date Completed: 10/13/82 Well Depth: 32ft. Permeability Tests: F<;llinr Head 

Auger Ccsing: 2-in PVC Sch 80 Thrd OT"27 ft. 
Air ·---~e~e-n~to--n~it_e_ 

Development ll.etho.:i:Compressorscrcen:2-in PVC Sch 80 Thrd, .025-inSeal:23 25"ft' 

D r i II i n g I .A e t h o d: 

. --slot, 27-32tf: .,.,._ ... .,.. ........ - ........... ..., ..... ., •• 
Soli Samples: Spilt Spoon Grout:Portlaod 0-23 f1 .... ,_,, .............. .., ........... c •• -. . ~··~~ G eo physic a I l o 9 s : __ __;_N.:...:o:-"n~e=---- c hem. An a 1 y sis ·I nor·aanic !: 0 rga njcy~ ....... ,.~··• .... -..... ......::.- -·~:::: 

0. -
L.._Eie v. o u.. 
~1071 0 

Description 

-- fill, silt, reck fragments, r.k..lscovi te flakes, dabris. 
----
-ss 1- -

1- -
l---4- -
1----1-- 5 · ~~-C'""l_a_y_,_d_a-rk_liJ_r_e_y_, _s_o_f_t __ ...,f_i_r_m_, -s-t....,i_c_k_y ___ pl_a_s_t...,.i-c-, _s_l_i_g_h_tl_y_s....,i_l_t_y_, --1 

- - with some f~ne grained imbedded sand, ~scovite flakes ss 
~ - present. 

1-----1- -
... -

1----1- -
ss ... -... -

J----~ -- -... -
1- -
1- -
1- -
!- -

Clay, blue/grey, soft, ~ticky-plastic, slightly silty, with 
some imbedded medium-to-coar-se grained sand, quar~zose, abun­
dant ruscovite flakes. 

J 

1-S-S--1-~1 3 
•· ~ _S_i_l_t_, blue/grey, soft, very clayey, with so:n;;;t;;dded-;;;;di;;:: Cl 

1-----~1- : to-coarse grained sand, quartzose, abun~ant muscovite flakes. 
-------ss ~19. Q. 

1----4- --------
1- -ss ~11. 5-

~=-=-~ -
f- -
f- -
1- -
1- -
~ -
1- -

-- -l----l- -

Sand, gr~y. very fine-t-fine grained, s~~ medium grained, · 
subangular, very silty, clayey, poorly sorted, abundant 
muscovit~ flakes; interbed~ed with 5mall silt layers con­
taining very fine sand. 

-- -- _____.... - ,. - -
~and, grey, loo5e, very fine-to-fine grained; s~11e medium 
grained, subroundad to subangular, slightly ~ilty, slightly 
clayey, moderately sorted, muscovite flakes present. 

r- -
--- 1-=S::..;S=----<1-R 9 • ~ Sand, lignt yellow, with s;;;;ec;rangeibrown staining, mediu'tl-

~ - to-coarse grained, subangular, very slightly silty, moderatel~ 
- - sorted, ~scovite-tiotite in fine particals, 5orr~ oxide 
r- - t .. 
... - ~ ra-~n_l_n~~~·------------------------------------------r: :1 /sand, fine orained to large cravel yellow/broW!), slic;h~~ 

~-----1-33. >~ silty, very·poorly SOr~ed, a5undan~ gold ~~5COV~te flakes, 
SS 1- - biotite, quartz and felds;Jar fragments, 

1---L---l~L.,;.,.;..{}- aorino !.erminated at ::!5 ft. 0 

( 

• ,.. ....... ~- •-.o-.. ••• n. 

c)» 
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···-······- ·- .... ,,. ·-···-, ,,,..__ ... 

S 0 I L B 0 R IN G A N D VI ELL R E C 0 R D 
The Singer Co.-

Location: [ eooir County:Caldwell NCJob No.: 4482-129 Boring or Well No.:YJ-L~j 

Logged by: C. Corman Drilled byC. Silkwood Grid Coord.: _____ Lat.-Long.: __ _ 

Date Started: 10112/82 8 orin g Dept h:~l O...__.f_._t ___ s I a If c W a I e r Lev e f: _ __.N........._o._.n'"'"'e--

Date Completed: 10/12/82 \'/ c II Depth :P.baodooed P c r me a b iII t y Tests: None 
---~~=------

Drilling IActhod: ___ ::....:...:AU::...;Q::~...::::..=....er ___ Ca:;lng: None -A 
Development r.~e:hod: None Screen: N.2->lp_,_,n'""e~----v-~~ Seal: None 

. r~·-, ... (""t••'"> ., ....... -.u-•t• o• .,o ... o• ••o , ... -· Soli Samples: Split Spoon Grout: None ._ · ... -.,.- .. ou••n·~ ............. _ ••• --u. 

Geophysical Logs: Non'~ Chern. Anelysis: None '~..:. .. -... --:::;:=--· .. ·····• 
--.:....:....:~=--- ·-.......:.~ ......... '------- ~-~ ........... -.... "-::--- - .. :..:..::..: 

Elev. ~ ;;: 
~1081 0 

D e ~·t r i p t Ion 

i- - Silt, red/brown, finely to medium sandy., quart-
~ : zose, some muscovite fl2kes. 
t- -
t- -
t- . 1--::. --

1-----+3. 5- Gat-bage wood debris, cans. ss t- - , 
t- -

1----+-t- . -

~--+- 6 · 0:1-s-a_n_d_, red/brown, very fine-to-~e grained-:--
55 r - subangular, very silty, gneissic composition. 

1- -

1----t- -
- Debris hindering drilling - 9. 3 ft. 

55 -9. 0-

io.-~-~-~-~~~~~--~~--~------~------~ 
t----Hr _ Abandoned test hole at 10 ft. due to garbage and 

t- - debris. 
t- -
t- -
~ 

t- -
t- -
r- .. -
t- -
r- -
r -
t- --- -- -
~ -
t- -
~ -
r- -
r- -
r- -
r- -
r- -
r- -
t- -
r- -
t- -
r -
t- -
r- -
r -
t- -
r: -
t- -
r- -
t- -
r- -
r- -
t- -
t- -
t- -
r- -
r- -
r -
r- -

~ : S5 = Split-Spoon Sample 
t- . -
r- -

• .. , .. ,.. •. ~- .,o_, •••.., 



S 0 J L B 0 R I~~ G AU D \'/ELL R E C 0 R 0 
L 

0 
':'I i 

0 
n: .Ilre_Sjoger::_Co..=l...e:tlairC c 1.: n t y: _(alq~ell N. C.J o c H o.: !J!l82-129 6 orin o or \'." e II r~ 

0
.: N-=.1..! 

Lo~~td by:C. Co·man D r iII e ~ by : C . Sill<wcod G r i d C o o r d.: 2 1 • 5 f t . L .s t • - L o n g.: __ _ 

0.:\e ~\arled: 10/11/82 

Date Ccr.q:le\ed: 10/12/82 

5 o r i n g D ~ 1= 1 h: 21 . 5 f t 5 t a t i c \'.' c. I e r L e v e I: 

Well Cepth: 19. 7 ft. ? t: r me a b i.l i 1 y I est s: 

Drilling t.•.e:hod: Auge.r C.:sinc: 2-in PvC Sch 80 Thrd, 0-9.7 ft. 

10. LJ ft 

Falling Heac 

Flushea 2-·inch PvC 5ch 80 Thrd 
DevE:Io~m.ont 1/.t:lhod: 100 gal. waterscrE:-~n.: .025-in slot 9.7- 19.7 ' SEAL:_B~tcnite 6.5-

5 ...... ~·--a-.-· .......... r- •-:-~ r- •• , •• 
Soil Samples: plit Spoon Grout: Portland 0-6.5 ft. .... -.•=·~··~ .. ···~.,.,a······-·c•---.=.~:...:..:~..:.J===.!..:...___ _.;.....::~~.;....:..:~.:_...::...::-=._~:,.:_---.. -. • ~ •·: ~--.J 
Geophy~acal logs: none Ch A 1 • 1 1roa tic & OrQ~it\tC em. nc. ysts: no n · 1='::(,_,, ......... - .... --·'!••' -

~~- -···· 
J: """"' • r-. 

E I e v. ~ ~ 0 e s c r I p t t o n ~~?".J---·-~_-_,_·_· """'_._-:-_·_·.,..,._-_:=_·_,_-_ 

~1 067 0 ~~ , '" ' 0 ~ 0 ><>...., ..., .., 

f- -Silt, red/brown, with very fine grain, some coarse grained, v,.~"l 
~ : quartzose, subangular sand, strong propellant odo~. ~ 

t- - Silt, light r!!d/brown, with very fine grain, some coarse -f 
~ : grained, quartzose, subangular sand, clayey, micaceous, feld-

~----~ 3 S spar grains, strong propellant odor, rags and debris from 
1- • S 4.5 to 5.0 ft. 

r--5_5~1-~ ~- n~Clay, grey/black, firm, sticky, with ~ome imbedded very fine­
r 5• ~ to-fine, some coarse grained sand, very fine muscovite flakes, 

t--
5
-
5
-+-f- : some organic material and rag fibers. 

.... -
t----t- : 

~ a.~n+~~a-nd~, grey/black, loose, very fine-to-medium grained, slightly 
~ -silty, predominately quartzose, some feldsoathic grains,·~ub-
~ - rounded to subangular·, moderately sorted, abundant muscovite, 

~--~-----r - . ~ _ no odor, wet. 
'- -ss 

- - ._ __ _,I- -

...,12. ~tW--51.-.1-t-, grey, with fine-g-r-altl-. -ed- sand, grading_t_o_s-ilty sard. -
1- -- - ~-------~ . -
t-1 L: • 11n.J---- 1 55 1- _ Sard, grey, fine-to-very coarse grained, finn, predominant y 

t-----~ - quartzose, some feldspathic grains, subrounded t~ subangular, 
- poorly sorted, some rr.uscovite flakes, larger gra1.ns are 
: angular. 

f---- -- -
f- --
'- -
;:2o. 0: ~-
~ - Gra~ing to brownish-grey silty sand at 20 ft. 

55 --
~ -
~1-~~-----------------------__ -------------------. 
t: : Boring terminated at 21.5 ft. 
1- -
f- -- -- -- -- -
i- -
r -
~ -
~ -
1- -
1- -
~ -
~ -
1- -
1- -
f- -
1- -- -
1- -

· ~ ::: SS = Split-Spoon Sample 
1- -

0 

c 



S 0 I L B 0 R ll~ G A l~! D \'.'ELL R E C 0 R D 
Locc.lion: The Singer Co.-leocirCo~.:nly:_Cafdwell, N.C. Job IJo.: 4!.l8:2-129 6orin~ or \","eJI r:o.:_s-u 

L o g ~ e d by: C. Silkwc:x::d Dr IIi e c by: C. Silkwc:x:xj Grid Coord.: La I.- L on;.: 
---------- -------

ca:e Slcrt~c: 10/13/82 

O~te Ccm~leted: 10/li.J/82 

;; orin g C £: p t h: __ -'3::..:0~f~t __ s I a I i c \'." ~ 1 e r L e ,. e I: ---::.2-=..0. 2 f._t 

\'; e II De: p 1 h:. ___ 3_0_f_t __ ;:: f:' r me;, b i 1 i 1 y 1 est s : ___ r_"'o_n_e __ 

Grilling l.'.c-lhod: Auger C::sinc: 2-in PVC, Sch 80 Thr'd, 0-25 ft 
Fl-u£/""c ,,...ea-=-- 2-ui "'P\7 C , Sen 8 u , 

C e \' e: I c;; m ~ n t 1.~ e \ hod: 1 t:Q o3l. u;ter S c r e:_e_ n: ...Ihrcl-,...025-'in slot:...· ...:2::.::5-:....=3.::..0-.:._ft:_ ___ .=.S..::.e-=a..:..l.:...:: B::..E!'l=- l..ai_it_e_19: 

s o i I ~ c. r.. P I e s : ---=S~p=-=l.:..:i l:....-:SJ:::gxn=:...:_ ___ G r 0 u t : FbrtJand o- 19 ft. 
- I • >-< ~A·.J .. -=- ---·- --G e c;:. )-;~-sIc a l c ~ s :_~n...:o..:..n_e::.. ___ c hem. An c. Irs. is :l_!'1organ ic f, 0 rga ntc r-;:.-:t,._:~ ... , ....... :-:::--

.:: 

b ~ s·~ rip t ion Q. -
E'lev. c u. 

t:1092 0 

ss 

~ 
f-
1-
1-
~ 
r 

-------
1- -
t- -

1-----+- -
1- -
... -- -- -- -

Silt, red/brown, loose-to-firm, slightly clayey, 
with fine to medium grained, quartzose sand, some 
muscovite flakes and weathered feldspar fragments, 
some organic material. Fill. · ·· 

Silt, as above 

8 ;~~--~------~~~---=----~~------~--~------; 1--S-S-+-1- ·:: Sand, orange /white, firm, with very, fine to · 
1---4-1- : coarse grained quartz and feldspar fragments, 

I­
I­
I­
I­
I­
I-

- silty, some biotite and muscovite, highly 
: we a the~red. 
----ss 1- -

~ -
l----t- -

ss 

1-
~ 
~ 
1-

. -
------

1- -
1-" -

1---+- -
I­
I­
I­
f-
1-
~ 

-----

Sand,. as above, yellow /brown, large feldspar 
fragments, silty. 

Sand, red /brown, firm, with very fine to coarse 
grained quartz and feldspar grains, large feld­
spar fragments not as numerous, heavily musco­
vitic, moist, highly weathered. 

r-23. !t Saprolite, red /brown, white, mottled, quartzose 
r- - and feldspathic grains and fragments, feldspars 

1-----4---t-t- : are soft, heavily weathered, dark minet·als-augite, 
:= : in fr·agments, very silty, very fine rock fragments 
J7 · £!: Saprolite, white to br,own, quartzose and feJdspathic 

1----+-~ : grains and fragments, feldspars firmer, abundant 
1- - muscovite, sand grains predominantly coarse, bio-

~---+----~~~o.-~,t_i_te ___ fl_a_k_e_s __ -__ v_e_r~y __ f_in~e~·-h~e_a_v_il~y __ w_e_a_t_h_e_r_e_d __ • ____ --J 
1- - '-
r -

. ~ -
1- -
r -

Boring terminated at 30 ft. 
- -- --- -

: .... -'0- ... --c-- •t...o-"11 ~·- ~---
~~· .. --

a 

I 

- - ss = S pi it-Spoon Sa m!J~I~e ______________ .~._--L_.~_L_.:...._-L-.:...,.....l..___...-



us STANDARD SIEVE SIZES -
6 4 3 2 11/2 I 3/4 l/2. 318 3 4 6· eo 1s a:> 30 40 50 iU ro 140 2:0 

100 I II I II I II II II I I I ~I I I .;-

90 "' --

" 80 " 
1-
J: 70 - . - -
Q . 
w 

" ~ .. ~:; 60 
~~ [)) >-co 

'\:It" ~ so cr: -~~ ~ ~ w --z > u. 40 ,__ 1--
'i 

r- -
' z 

w &J r--
t) 

.a: 
w . 
0.. a1 

r--

10 ' 

.. 
0 
~ 100 50 10 5 1.0 0.1 00:5. 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

BOJL GRAVEL SAND FINES 

~RS 
C003LES 

COARSE FINE COARSE MEDIUM I FINE SILT SIZES CLAY SIZES 

~IHG NO. EL.EV. OA 00'1li HATWC LL PL PI CLASSIFICATION 
~ GRAIN SIZE DISTRIBUTION 

UNIT lA . 
W-lB 28.5'-30.01

• Grayish, Slightly Sandy CLAY ' JOB NO. 4482-129 

SOIL a MATERIAL ENGINEERS, INC. 
- ----



us STANDARD SIEVE SIZE'S 

6 4 3.. 2 1112 I 3/4 112 :Y8 3 4 6' 8 0 16 ro 30 40 so 70 00140 a:::o 
100 1 II I II l II I I N -, I I I p 

'\ 
~ 90 . 

80 

... I " I 70 - 1-1-- - --
~\ !:2 ,. ... ~ 

w -· 
i !~···""" -1 }, I I ~ I I I +i I i ! -W > .. ,r- 1[~--nv 

I j_.·- I i I J '! f ··~ _ _I r-[\J I , ----~-itL!--e--i-tfLI . ~--H -1-H 
. ;.- -- -

II! ~~~- ' ,;~ 1 . 1·1 "E' I . . ' ro 
I I I I I I 

50 · T-1 ~·~·-a . .L\ · --- -r- ·+·r +,~- rrrn 0: . ! I I I r--!.!.1 -:7: ;-r--· -· (\ I ' i z ; 

"" LJ.. 40 
\. ... '\. z w w 

' u 
0: w . 

•• D. ro .. 
.. . 

10 

0 
~ 100 ;; 5P 10 5 1.0 0.1 o.os 0.01 0.005 0.001 

GRAIN SIZE IH ~ILLIMETERS 

80JL GRAVa SAND FINES 
~RS 

COESLES 
COARSE fiNE COARSE MEDIUM FINE SILT SIZES CLAY SIZES 

8JRING NO. EL£V OR OCP'Tli NATWC LL PL PI CLASSIFICATIOtJ 
GRAIN SIZE DISTRIBUTION 

UNIT 18 
E-1 1a. s•-2o. o• Grayish, Silty SAND JOB NO. Llll82-129 -

.. 

' 
SOIL 8. MATERIAL ENGINEERS, INC. 

' ' - -



ENWRIGHT LABORATORIES, INC. 
A ~"bs·OoOty 01 ENWRIGHT ASSOCIA TfS, INC. 

CLIENT: J.E. Sirrine 

Al'!ENDED REPORT PROJECT: Singer - Lenoir 

DATE RECEIVED: 10/20/82 .~lALYSES CO}WLETED: 11/J0/82 

DATE REPORTED: 12/7/B2 

Lab () 
Sample ID 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Barium 

Phenol, mg/1 

Cyani.de, mg/1 

pH, units 

Specific Conductance, lJllhos .. 

Dissolved Organic Carbon, mg/1 

Chloride, mg/1 

Nitrate, mg/1 

Sulfate, mg/1 

11660 11661 
Test Hole Test role) 

lll(W-\B) , _ _{12 N-1 
<1.0 

<1.0 

1.7 

0.6 

20 

30 

14 

<0.2 

<40 

<3.0 

<0.1 

<1.0 

70 

900 

<0.002 

<0.02 

7.1 

140 

10 

2 

2.0 

13 

<1.0 

93 

56 

6.8 

400 

650 

600 

<0.2 

230 

<3.0 

<0.1 

<1.0 

1100 

6100 

<0.002 

<0.02 

6.5 

360 

31 

17' 

0.9 

30 

... 

All results are reported in ~g/1 unless otherwise specifed. 

11662 
Test lJole) 

tJ3(E-l. 
<1. 0 

<1. 0 

<0.5 

<0.1 

<1.0 

<1.0 

<1.0 

<0.2 

<40 

<3.0 

<0.1 

<1.0 

<10 

200 

<0.002 

<0.02 

6.7 

170 

18 

4 

1.0 

13 

11663 
Test Hple ) 
~I 

<1. 0 

<1.0 

2.6 

0.9 

2.3 

100 

10 

<0.2 

<40 

<3.0 

<0.1 

<1.0 

130 

1100 

<0.002 

<0.02 

6.9 

130 

1 

4 

0.4 

13 

Analytical methods used are those·· approved by the U.S. Environmental Protection 
Agency for NPDES monitoring, unless otherwise specified. 

STJA/pw 

ReSpectfull:j~mitted, 

"\trY) 10. . ~-tu-..?V 
H. Avery, Jr. J­

An ytical Department Head 

1 O.t Tower Drive ~ Greenville. Sou:h Carolina 29607 11Q {803) 235·0707 
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J~ 

~·-
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..:. __ 
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.21 

.21 

40 
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t, 
UNIT lB (LOWER ALLUVIUM) 

I 
· .. / ( ·. ·' 

i 

; 
! 

LITtiOLOGY 

4$ 

T0&.451t, 

...-"-- ?~--. ~l~ 
t;jct.AY G:JcaAoiiS£ :IAHO 

Os•t.T (!jc•uvl!t. 

UNIT ll (SAPROLITE) ofU•I! SAND 

20 

T0=21.511. 

EXPLANATION 

"''"oxuutf 
GIIOUHD 
SUIHACE 

-- __ ,l_ --
sTATIC 
WAll! II .J.. 
t.EVEL 

Wl!t.L 
SCIIEEH 

IEHTOHIT£ SEAL 
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COHOUCTI'IITT (11/ .. r) 

r;cm: L'7'w~1Jo; OF ~)CE CO\DITICl\S 
IS c;e.:; . ..:.r::ED. .:C::W.U. CXNHTIO.S ""'' \'AA\. 

l§} .. lOIUW SAND WAYIII LIVIt. IIIAOINQS YACI!N IOHl/12 TO:o.TOTAL DEPTH 

2.2 

21 

21 

K"24 '''d' r· . 
f:. 

n 

TO 

SCALE IN ; 

.. :L 
0 2$ 

-·-- , ... ,.- .. 



:EIVED: 10/21/82 RESULTS BY tiAMPLE 

'iPLE lDT ..:...:..:H__:.:-2 _____ _ FRACTION 02A. TEST CODE BPEST NAME.Pesticide Compounds 

DATA FlLE 4U10039BP02 
NC. FACTOR 

DES SCAN EPA 

1P 89P· 

lOP 90P 
I 

6P 91P 

7P 92P 

GP 93P . 
9P 94P 

llP 95P 

12P 96P 

14P 97P 

14P 9BP 

l5P 99P 

l6P lOOP 

17P lOlP 

DATE EXTRACTED 10/25/82 
DATE INJECTED 13/08/82 

COMPOUND RESULT 
: 

aldrin ND I 
I 

dieldrin ND I 
I 

I 
I 

chlo1dane ND I 

4,4'-DDT ND I 
I 

I 4,4'-DDE ND I 
I 

\ I 

4,4'-DDD ND I 
I 

I 
alpha endosulfan ND I 

I 

I 
beta endosulfan ND I 

I 

ANALYST VL 

NPDES SCAN EPA 

2P l02P 
. 

3P. 103P 

4P 104P 

5P 105P 

lBP l06P 

19P 107P 

20P 108P 

21P 109P 
I. 
I 

endosulfan sulfate ND I 22P 110P I 

I 
I 

endT'in ND I 23P lllP 

endrin aldehyde ND 24P 112P 

heptachlor ND 25P 113P 

heptachlor epoxide --~_ND_ 

VERlFlED BY RS 
COMPOUNDS DETECTED __Q 

COMPOUND RESULT 

alpha BHC t-JD 

beta BHC ND 

Lindane - gamma BHC tJD 

delta BHC ND 

PCB-1.242 ND 

PCB-1.254 ND 

PCB-1221 ND 

PCB-1232 N[ 

PCB-12.1!18 Nr 

PCB-1260 Nr 

PCD-1016 Nr 

toxaphene NI 

methoxychlor t.J' 



"·~~ .. 

\MPLE lD ~TH-"--2 _____ _ FRACTION 02A TEST CODE BPEST NAME Pesticide Compourids 

,e following are results for inter-laboratory OA/OC for EPA Method 625. 

SCAN CODE COMPOUND RESULT 

l6l5 ISlP dlO-phenanthrene 10 

lTES Aim DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All retults reported in -mi~rograms/lit~r unless otherwise specified. 
ND = not detected at EPA detection limit method 625, (Federal Register, 12/3/79). 
lS =Internal Standard for q,ua~:titation. 
Methoxychlor ~s routinely searched in all Pesticide scans. 

It is not a !Priority pollutant. 
UTD = Unable to determine due to interference from unresolved components. 



':PLE 1 D TH-2 FRACTION 02B TEST CODE VDA NAME Volatile Compounds 
DATA FJLE 4Ul0039V02R DAlE INJECTED'10/25/82 ANALYST VL VERlFlED I3Y· RS 
~c. FACTOR COMPOUNDS DETECTED ..., __ c. 

)ES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

1V 2V acrolein NO I 17V 32V 1,2-dichloropropane ND I 

2V 3V acrylonitrile NO I 1BV 33V 1,3-dichloropropylene ND I 

I 
3V 4V benzene ND I 19V. 427 38V ethyl benzene 55 I :; 

6V 6V carbon tetrachloride ND I 22V 44V methylene chloride t.JD I 
•, .. 0. 

7V 7V chlorob~nzene Nn I 21V 45V methyl chloride ND I ;; 
I 

15V lOV 1 , 2-d i c h 1 o.r o e t h an e NO I 20V 46V methyl bromide ND I 

I 
27V 11 v 1, 1, 1-trichloroethane NO I 5V 47V bromoform ND 

I 
I 

14V 13V . 1.1~~ichloroethane NO I 12V 48V dichlorobromomethane tJO .. I 
I 

2BV 14V 1, 1, 2-trichloroethane NO I 30V 49V tric~lorofl~oromethane I.JD I 

23V 15V 1, 1, 2, 2-tetrachloroethane NO I 13V 50V dichlorodifluoromethane ND I 

I 
I 

9V 16V chloroethane NO I BV 51V chlorodibromomethane t.JD ;: • •' 
I 
I 

4V 17V bis (chloromethyl> ether NO I 24V 85V tetrachloroethylene rm I 

lOV 19V 2-chloroe~hylvinyl ether NO I 25V 358 86V toluene 166 
I 
I 

11 v 23V chloroform NO I 29V 87V trichloroethylene ND 

16V 29V 1, 1-dichloroethylene NO I 31V BBV vinyl chloride ND I 

I 
I 

26V 30V 1.2-trans~dichloroethylene ND 



. -·--. --. 

IMPLE lD TH~2 FRACTION 02B fEST CODE VOA ..;...._,;__ NAME Volatile Compounds 

e followin~ are results for inter-laboratory GA/GC for EPA Method 624. 

SCAN CODE COMPOUND RESULT 

~ lSlV bromochloromethane "40 

245 lS2V 2-bromo-1-chloropropane 40 

327 IS3V 1,4-dichlorobutane 40 

' 129 SlV d4-1,2-dichloroethane 87 ;. 

354 S2V dB-toluene 92 Yo . 
i 

421 S3V dlO-ethylbenzene 79 ;. 

ITES AND DEFINITIONS FOR.THIS REPORT. 
SCAN = sc~n number on chromatogram. 
All results reported i~ micrograms/liter unless otherwise specified. 
ND = not detected at EPA detection limit method 624, (Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD = Unable to det~rmine due to inte1ference from unresolved components. 



LC.! VC.U. lUI t:.l/ 0~ 

.MPLE ID TH-3 ( E- t) 
DATA FILE 3U10039A03 

11-.IC .. FACTOR 

DES SCAN EPA 

llC.~VL I i) 0 , _ . \l'lf LC. 

FRACTION 03A 
DATE EXTRACTED 10/26/82 

DATE lNJECTED 11/18/82 

TEST CODE ACID 
ANALYST 

COMPOUND RESULT NPDES SCAN EPA 

11 A 21 A .2.4,6-trichlorophenol ND I 7A 5BA 

BA 22A p-chloro-m~cresol ND l 5A 59A 

1A 24A 2-ch:lorophenol NO I 4A bOA 

2A 31A 2,4-dic.hlorop.henol ND I 9A 64A 

3A 34A ?. :2,4-dimethylphenol NO I lOA 65A 

bA 57 A 2-nitrophenol ND 

'1e fo.llowing ar.e results foi' inter-laboratory OA/OC for EPA Method 625. 

SCAN CODE COMPOUND RESULT 

1052 ISlA dlO-phenanthrene 10 

572 SlA i I 
d4-2-nitrophenol 62 % 

_Qq S2A d5-phenol 49 /. 

JOlES AND OEFlNlTlONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 

NAME Acid Compounds 
RS VERIFIED BY RS 

COMPOUNDS DETECTED __Q 

COMPOUND RESULT 

4-nitrophenol NO 

2,4-dinitrophenol ND 

4,6-dinitro-o-cresol NO 

pentachlorophenol ND 

phenol ND 

. :I 

All results reported in micrograms/liter unless oth~rwise specified. 
NO= not detected at EPA detection limit method 625, <Federal Register. 12/3/79). 
lS.= Internal Standard for ~uantitation. 
5 = Surrogate Compound added for recovery chPck~. 

UTD =Unable to determine due to interference from unresolved components. 



MPLE ID TH::.3 FRACTION 03A 1£ST CODE BASE NAME Base Neutral C_omplJunds 
DATA FILE 4Ul0039DP03 DATE EXTRACTED l0/25/82 ANALYST VL VERIFIED BY RS 

h/C. FACTOR DATE INJECTED 11/08/82 COMPOUNDS DETECTED __Q 

DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

113 113 acenaphthene ND 41B 61B N-nitrosodimethvlamine ND 

413 513 benzidine ND 43!3 62!3 N-nitrosodiphenylamine __ ND 

4613 813 1,2,4-trichlorobenzene ND 42!3 63!3 N-nitrosodi-n-propylamine ND 
,, 

338 9!3 he~achloroben7ene ND 13!3 6613 bisC2-ethylhexyl)phthalate ND 

3613 1213 h e x a c h 1 or o e·t h an e ND I 15B 6713 butyl benzyl phthalate ND 
;; I 

1 l I3 1813 bis(2-chloroethyl>ether ND I 26B 6813 di-n-butyl phthalate ND I 

I 
1613 20!3 2-chloronaphthalene ND I 29D 69!3 di-n-octyl phthalate ND 

I 
I 

::.20I3 25B 1,2-dichlorobenzenc ND I 24D 7on diethyl phthalate ND 
~ 

2113 26D 1. 3-dichlorobenzene ND I 25B 71B dimethyl pt.thalate ND I 

I 
220 27B 1.4-dichlorobenzene ND 5D 72D benzo(a)anthracene ND 

23!3 2813 3,3'dichlorobenzidine ND 6D 7313 benzo(a)pyrene ND 
' •. 

27D 3513 2,4-dinitrotoluene ND 7B 74B 3,4-benzofluoranthene ND . . 
28!3 3613 2,6-dinitrotoluene ND 1 913 75B benzo(k)fluoranthen~ ND 

29D 37B 1,2-diphenyhydrazine ND 1813 76B chrysene t..JD 

3113 3913 fluoranthene ND 213 7713 acenaphthylenl? ND 

17!3 4013 4-chlcrophenyl phenyl ether ND 3D 78!3 anthracene ND 

1413 41D 4-bromophenyl phenyl ether rm BB 79B benzoCghi)perylene ND 



"'L JO ..JI Lvll\111 1\U Ul\ l 

CEIVED: 10/21/82. RESULTS BY SAMPLE 

MPLE IDT ..;_:_.H~-3:;.__~---- FRACT J.ON 03A TEST CODE BASE 

1213' 42B bi~(2-chloroisopropyl)ether ND I 3213 BOB I 

lOD 43B bi~<2-chloroethoxy)methane ND I 44B 8113 I 

34D 52B hexachlorobutadiene ND I 1913 B2B 

35D 53D hexachlorocy~)o~entadiene ND I 3713 83B I 

I 
I 

3BD 54B isophorone ND I 4513 8413 I 

I I 
39!3 55B naphthalene ND I 129B I 

40U 56D nitrobenzene ND 

1e following are results for inter-laboratory OA/GC for EPA Method 625. 
! 

SCAN CODE CDMP.OUND RESULT 

1620 151 B dlO-phenantbrene 10 

~ SlB dS-2-nitrobenzene 40 'l. 
' 

968 52D dB-naphthalene 61· 'l. 

1420 53B d 1 0-·rl uor ene 65 I. 

2161 5413 d12-chrysene 78 I. 

D1ES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 

LMlJ 1T UC. J. V V.J7 

CONTINUED FROM AuuVE 

NAME Base Neutral Compounds 

fluorene ND 

phenanthrene NO 

dibenzo(a.h)anthracene ND 

indeno(1,2,3-cd)pyrene ND 

pyrene NO 

dioxin NO 

All results ~eported in micrograms/liter unless otherwise specified. 
NO= not detected at. EPA detection limit method 625, (Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD = Unabl_e to det~rmine due to interference from unresolved components. 



CEJVED: llh"-1/Ht! ni:~UL I o lH ;:,r'ii1~U: 

/~P L E 1 D .!..!.TH.:.,_-3=----.._.,------- FRACTION ~ 

DATA FILE 4Ul0039BP03 
NC. FACTOR 

DES SCAN EPA 

lP 89P 

lOP 90P 

6P 91P i 

7P 92P 

BP 93P 

. 
9? 94P 

11 p 95P 

l2P 96P 

DATE EXTRACTED 10/25/82 
DATE INJECTED 11/08/82 

COMPOUND RESULT 

; aldrin ND I 
I 

I 
I 

di~ldrin ~D I 
I 

chlordane ND I 
I 

I 
I 

4,4'-DDT ND I 
I 
I 

4,4'-DDE NO I 
I 

! I 

4,4'-DDD NO I 
I 
I 

alpha endosulfan ND I 
I 

beta endosulfan ND I 
I 
I 

14P 97P ' endosulfdn sulfate ND I 
I 

I 
l4P 98P endrin ND I 

I 
I 

15P 99P endrin aldehyde ND I 

l6P lOOP heptachlor ND I 
I 

I 
I 

17P 101P heptachlor epoxide ND I 

TEST CODE BPEST 

ANALYST 

NPDES SCAN EPA 

2P 102P 

3P 103P 

4P 104P 

5P 105P 

lBP 106P 

19P 107P 

20P lOBP 

21P 109P 

22P 110P 

23P 111P 

24P 112P 

25P 113P 

NAME Pesticide Compounds 

VL VERIFIED BY -B.§. 
COMPOUNDS DETECTED __Q 

COMPOUND RESULT 

alpha BHC NO 

beta I3HC ND 

Lindane - gamma I3HC ND 

delta I3HC tJD 

PCD-1242 NO 

PCI3-1254 NO 

PCI3-1221 ND 

.. : ' PCD-1232 NO 

; PCI3-1248 ND 

PCI3-1260 ND 

PCI3-1016 ND 

toxaphene ND 

methoxychlor tJD 



. ~u or~LinlA ncrunt LHD ·tt oc:::-lv-v.J1 

:I VED: 10/21/82 RESULTS BY SAMPLE CONTINUED FROM AB~v~ 

lE I D ...:.....:...;TH:__;;..-3 _____ _ FRACTION 03A TEST CODE BPEST NAME Pesticide Compounds 

following are results for inter-laboratory GA/OC for EPA Method 625. 

SCAN CODE COMPOUND RES.UL T 

~ ISlP dlO-phenanthrene 10 

; 

ES AND DEFINITIONS FOR THIS REPORT. 
SCAN ; scan number on chromatogram. 
All results reported in microgram~/liter unless otherwi~e ~pecified. 
ND c not detected ~tEPA detection limit method 625, <federal Register, 12/3/79). 
IS= Internal Standard for quantitation. 
Methoxychlor is routinely searched in all Pe~ticide scans. 

It is not a priority pollutant. 
UTD = Unable to determine due to interference from unresolved components. 

I I 



.. . .... _ ... 

3AMPLE JD TH-3 FRACTION 03B TEST CODE VOA NAME Y_platile Compounds 
DATA FILE 4Ul0039V03 DATE INJECTED 10/23/82 ANALYST VL VERIFIED I3Y RS 

:oNe. FACTOR COMPOUNDS DETECTED __ 1 

!PDES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COI1POUND RESULT 

lV 2V acrolein ND 17V 32V 1,2-dichloropropane NO 

2V 3V acrylonitrile NO lBV 33V 1,3-dichloropropylene ND 

3V 4V benzene NO 19V 3BV ethylbenzene NO 
: 

6V 6V carbon tetrachloride NO 22V _g 44V met~ylene chloride 30 

7V 7V . chlorobenzene ND I 21V 45V methyl chloride NO 
. I 

l~V lOV 1,2-dichloroethane ND I 20V 46V methl}l bromide ND 
I 

27V 11 v 1, 1, !-trichloroethane NO I 5V 47V bromoform NO 
I 

14V 13V 1, 1-dichloroethane ND I 12V 4BV dichlorobromomethane NO I • 

2BV 14V 1. 1. 2.:.trichloroethane ND I 30V 49V trichlorofluoromethane NO I 

I 
I 

23V 15V l, 1. 2, 2-tetrachloroethane ND I l3V 50V dichlorodifluoromethane ND 
I 

' I • . . 
9V 16V chloroethane NO I BV 51V chlorodibromomethane NO I 

4V 17V bis (chloromethyl) e-ther ND I 24V B5V I tetrachloroethylene tJD I 
I 
I 

lOV 19V 2-chloroethylvinvl ethe-r ND I 25V B6V toluene NO I 

llV 23V chloroform ND I 29V B7V trichloroethvlene NO 
I 

16V 29V 1, l-dichloroethylene ND I 31V BBV vinyl chloride ND 
I 
I 

26V 30V 1,2-tran~-dichloroethylene ND 



liVED: 10/21/82. RESUL1S BY-SAMPLE 

iPLE IDT ~H:..---3 _____ _ FRACTION 03B TEST CODE VDA --.;...;...;.__ 

~ following are results for inter-ldboratory GA/GC for EPA Method 624. 

SCAN CODE COMPOUND RESULT 

~ lSlV. bromochloromethane 40 

_£i2 IS2V 2-bromo-1-chloropropane 40 
.. ·;: 

329 153V 1,4-dichlorobutane 40 
.. 

~ SlV ·· d4-1,2-dichloroethane 110 7. 
; ; 

356 S2V dB-toluene 94 i. 

~ S3V d10-ethylbenlene 95 i. 

, r . 
JTES AND DEFINITIONS FOR THlS REPORT. 

SCAN = scan number on chromatogram. 

CON1JNUED FROM h~Jvc 

NAME Volatile Compounds 

All results reported in micrograms/liter unfess otherwiie specified. 
ND =not detected at EPA detection limit method 624, <Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD =Unable to d~t~~mine due to interference from unresolved components. 



r1PLE I D TH-4 (~ 5- I) FRACTION 04A ·- 1£ST CODE ACID 
. . ---- -·-------

NAME Acid Compounds 
DATA FILE 3lll0039A04 DATE EXTRACTED 10/02/82 ANALYST ------~R~S VERIFIED DY ~ 

h/C. FACTOR DATE INJECTED 11/18/82 COMPOUNDS DETECTED __Q 

DES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COHPDUI~D RESULT 

11 A 21A 2,4,6-trichloroph~nol Nn : 7A 58 A 4-nitrophenol ND 
I 

SA 22A p-chloro-m-cresol ND l 5A 59 A 2,4-dinitrophenol ND 

lA 24A 2-chlorophenol ND l 4A bOA 4,6-dinitro-o-cresol ND 
.. 

2A 31A 2,4-dichlorophenol ND l 9A 64A pentachlorophenol ND 

3A 34A 2, 4-d i met h y 1 p'h en o 1 ND l 10A 65A phenol ND 
; ; 

6A 57 A 2-nitrophE'nol ND 

e following are results for inter-laboratory OA/OC for EPA Hethod 625. 

:I 

SCAN CODE . COI'\POUND · RESULT .. 

1047 IS 1 A dlO-phenanthrene 10 

568 SlA d4-2-nitrophenol 36 'l. 

426 S2A . ' .. I 
d5-phenol 17 'l. 

TES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results reported in microgram~/liter unless otherwise specified. 
NO= not detected at EPA detection limit method 625, <Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD = Unable to determine due to interference from unresolved components. 



't ~~ SPECTRIX REPORT LAll ~ 82-10-039 
ElVED: 10/21/82 RESULTS BY SAMPLE 

PLE ID TH-4 ..;....;..;._ _____ _ FRACTION Q1A TEST CODE BASE - NAME Base Neutral Compounds 
DATA FILE 4U10039BP04 
:c. FACTOR 

DATE EXTRACTED 10/25/82 
DATE INJECTED 11/09/82 

ANALYST VL VERIFIED DY RS 
COMPOUNDS DETECTED __Q 

·ES SCAI~ EPA COMPOUND RE~ULT NPDES SCAN EPA COMPOUND RESULT 

1D 1U acenaphthene ND I 41B 61B N-nitrosodimethylamine Nn 

4 D 50 · · ·benzidine _t:m. I 4 3D 62D N-n it r o sod i ph en y lam in e ND 

.6D 8D 1,2,4-trichloroberirene ~.~I 42B 63D N-nitrosodi-n-propylamine ND 

~38 9B :i hexachlorobenzene ND I 13D 66D bis(2-ethylhexyl)phthalate ND 

36D 12B hexachloroethane _ __lli2. I 15B 67D butyl benzyl ph.thalate t-JD 

1D 1BB bis<2-chloroethyl)ether ND I 26B 68D di-n-butyl phthalate ND 
: ·~ 

6D 2013 2-chlaronaphthalene ND 29B 69D di-n-octyl phthalate -~N.D 

:')~ 2513 1, 2-dichlorobenz"ene ND 24B 70B diethyl phthalate ND 

~lD 26B 1,3-dichlorobenzene ND 25B 71B 1 1 • d i me .t ~ y l p h t h a l a t e ND 

2213 27D f:~:dichlorobenzene ND 5B 72B benzo(a)anthracene ND 

23D 288 3,3'dichlorobenzidine ND 6B 73D · benzo(a)pyrene ND 

27D 35B 2,4-dinitrotoluene ND 7B 74B 3,4-benzofluoranthene ___ ND 

288 36D 2,6-dinitrotoluene ND 9B 75B benzo(k)fluoranthene ND 

29D 37D 1,2-diphenyhydrazine ND 18B 76B chrysene ND 

31D 39D fluoranthene ND 2B 77B acenaphthylene ND 

17D 40B 4-chlorophenyl phenyl ether ND 3D 78D anthracene ND 

liiD 4113 4-bromophenyl phenyl ether _ __tl12 8B 79D benzo(ghi)perylene ND 



3Af1PLE 1 V .:._' -~-=---------- ~ HA~ 11 UN U4A ., __ ) ll:t:j I ~UUl: HA!jl: NA~ll: H a s e N e u t r a 1 L ~ . J u n o s 

12D 42D bis(2~chloroisopropyl)ether NJi I 32B BOB I fluorene ND 

1 OB 43B bis(2-chloroethoxy)methane ND I 44B BlB I phenanthrene ND 

34D 52B hexachlorobutadiene ND I 19B 82B dibenzo(a,h)anthracene ND 
I 

35D 53B hexachlorocyclopentadiene tJD I 37B 83B I indeno(1,2,3-cd)pyrene tJD 

3BB 54B isophorone ND I 45B 8413 pyrene ND 

39D 55D ::naphthalene NO I 12913 • dioxin tJD 

~OB 56E nitrobenzene NO 

The following are resJ1ts for inter-laboratory GA/OC for EPA Method 625. 

SCAN CODE COMPOUND RESULT 

1620 ISlB dlO-phenanthrene 10 
:: 

845 SlB d·S-2-n i tr ob en :z ene 23 i. 

970 S2D dB-naphthalene 46 i. 

14 ~2. S3D dlO-fluorene 61 i. 
.. .. 

21 1:.§. S4D d12-chrysene 62 i. 

~OTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results reported in micrograms/liter un·less otherwise specified. 
ND = not detected at EPA detection limit method 625, <Federal Register, 12/3/79). 
lS = Internal Standard for quantitation. 
S = Surrogat~ Compound added for recovery checks. 
UTD =Unable to d£!termine due to interferer.ce from unresolv-ed components. 



~LC.lVC.U. lU/C..l/UC. 1\L...JVL. I u '-· ~n111 1...1... 

\MPLE 1 DT .:...:.....H:.........:-4:...,____ ____ _ FRACTION 04A - TEST CODE BPEST 

DATA FlLE 4U10039DP04 
)NC. FACTOR 

~DES SCAN EPA 

lP 89P 

lOP 90P .. 
6P 91P ! ~ 

7P 92P 

BP 93P 

9P 94P . 

11 p 95P 

12P · 96P 

14P 97P .. 

14P 98P 

15P 99P 

16P lOOP 

17P 101P 

DATE EXTRACTED 10/25/82 
DATE INJECTED 11/09/82 

COMPOUND RESULT 

:: aldrin NO I 

dieldrin NO I 
I 
I 

chlordane NO I 
I 

4~4'-0DT ND I 

4,4'-0DE ND I 
:a• 

. . 4,4'-00D NO I 

alpha endosulfan ND I 
, I 

beta endosulfan NO I 
I 

I 
endosulfan sulfate NO I 

endrin ND I 
I 

endr1n aldehlJde NO I 
I 

heptachlor ND I 
I 

I 

ANALYST 

NPDES SCAN EPA 

2P 102P 

3P 103P 

.qp 104P 

5P 105P 

lBP 106P 

19P 107P 

20P 108P 

21P 109P 

22P 110P 

23P 111P 

24P 112P 

25P 113P 
I• 

heptachlor epoxide NO I 
I 

NAME Pesticide Compounds 

VL VERlFIED DY -B..§. 
COMPOUNDS DETECTED _Q 

COMPOUND RESULT 

alpha BHC ND 

beta DHC ND 

Lindane - gamma I3HC ND 

delta 13HC t.Jn 

PCI3-l242 ND 

PCB-1254 ND 

PCD-1221 ND 
. ' 

PCD-1232 ND 

PCB-1248 ND 

PCD-1260 ND 

PCD-1016 ND 

toxaphene ND 

methoxychlor Nr. 



\I1PLE l D TH~4 
~-------

FRACTION 04A TEST CODE BPEST NAME Pesticide Compounds 

e following are results for inter-laboratory GA/GC for EPA Method 625. 

SCAN CODE COMPOUND RESULT 

1620 ISlP dlO-phenanthrene · 10 

lTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results report~d in mi~rograms/liter unless otherwise specified. 
ND =not detected at EPA d~tection limit method 625, <Federal Register. 12/3/79). 
IS = Internal Standard for quantitation. 
Methoxychlor is routinely searched in all Pesticide scans. 

It is not a priority pollutant. 
UTD = Unable to d~termine due to interf~rence from unresolved components. 



AMPLE ID ~TH__;.-4 _____ _ FRACTION 04B TEST CODE ..;..;;;..VO;...;..._A _ NAME Volatile Compounds 

he following are results for inter-laboratory GA/GC for EPA·Hethod 624. 

SCAN CODE COt1POUND RESULT 

~ 'ISlV bro~ochloromethane 40 

248 I52V 2-bromo-1-chloropropane 40 

330 IS3V 1,4-dichlorobutane 40 
:: 

~ 51V d4~1.2-dichloroethane 1 1 0 /. 

357 S2V .•. dB-toluene 91 /. 

424 S3V d10-ethylbenzene 92 I. 

cPrES AND DEFINITIONS FOR THIS REPORT. 
SCAN= scan number on~c.hromatogram. 
All results re~orted in micrograms/liter unless otherwise specified. 
ND =not detected at EPA detection limit method 624, <Federal Register, 12/3/79). 
15 = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD = Unable to ~etermine due to interference from unresolved components. 

! . :: 

•. 



_,l_lVLU. 1 ... I UC.. 1\l..JVL.Iu Ul I L..C. 

1PLE ID TH-4 FRACTION 04B TEST CODE VQA NAME Volatile ~Qmpounds 
DATA FILE .ilU10039V04 DATE IN'-'ECTED 10/23/82 ANALYST VL VERIFIED BY RS 

·JC. FACTOR COMPOUNDS DETECTED __Q 

JES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

lV 2V acrolein ND 17V 32V 1,2-dichloropropane ND 

2V 3V acrylonitrile ND 18V 33V 1,3-dichloropropylene ND 

3V 4V benzene ND 19V 3BV ethyl benzene ND 
: 

6V 6V carbon tetrachloride ND 22V 44V methylene chloride ND 

7V 7V chlorolJenzene ND 21V 45.V methyl chloride ND . 
15V lOV 1,2-dichloroethane ND I 20V 46V methyl bromide ND I 

I 
27V 11 v 1, 1, ·1-trichloroethane ND I 5V 47V bromoform ND 

I 
I 

HV 13V 1, l:dichloroethane NO I 12V 4BV dichlorobromomethane ND . I 

I 
28V 14V 1, 1,2-trichloroethane NO I 30V 49V trichlorofluoromethane ND I .. '. 
23V 15V 1, L 2, 2-tetrachloroethane ND 13V 50V dichlorodifluoromethane ND 

9V 16V c:hloroethane NO BV 51V chlorodibromomethane ND -
4V 17V b i 5 (chloromethyl) ether ND 24V 85V tetrachloroethylene ND 

lOV 19V 2-chloroethylvinyl ether ND 2:SV 86V toluene tJD 

11 v 23V chloroform ND 29V 87V trichloroethylene ND 
I 
I 

16V 29V 1, 1-dichloroethylene I.JD I 31V BBV vinyl chloride tJD I 

I 
I 

26V 30V 1,2-trans-dichloroethylene ND 
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"GE 2 ,~ SPECTRIX 0 REPORT LAB P. 82-10-0J\f 
OCEIVED: 10/21/82 RESULTS B' SAMPLE 

o,MPLE ID TH-1 . ( W- I B) FRACTION OlA TEST CODE ACID NAME Acid Compounds 
DATA FILE 3U10039A01 

'JNC. ° FACTOR 
DATE EXTRACTED 10/26/82 

DATE INJECTED 11/18/82 
ANALYST VL VERIFIED BY RS 

COMPOUNDS DETECTED · 0 

.. .:luES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

11 A 21A 2,4,6-trichlorophenol NO 7A 58 A 4-nitrophenol ND 

SA · 22A p-chloro-m-cresol NO 5A 59 A 2,4-dinitrophenol ND 

1A 24A 2-chlorophenol NO 4A 60A 4,6-dinitro-o-cresol ND 

2A 31A 2,4-dichlorophenol NO 9A 64A pentachlorophenol ND 

3A 34A 2,4-dimethylphenol tJO 10A 65A ph en o 1 ND 

6A 57 A 2-nitrophenol NO 
i: 

~e following are results for inter-laboratory GA/GC for EPA Method 625. 

SCAt-! CODE COMPOUND RESULT ~ ~ 

'. 1047 ISlA dlO-phenanthrene 10 

567 S1A d4-2-nitrophenol 37 '1. ~ : 

425 S2A d5-phenol 26 i. 

lOTES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results rEported in mi~rograms/liter unless otherwise specified. 
NO= not detected at EPA detection limit method 625, <Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks, 
UTD = Unable to determine due to interference from unresolved components. 



PLE I D T...:...:...;.H__;_-1 _____ _ FRACTION OlA - JEST CODE BASE NAME Base Neutral Compounds 
DATA FILE 4U10039BP01 
!C. FACTOR 

DATE EXTRACTED 10/25/82 
DATE INJECTED 11/08/82 

ANALYST VL VERIFIED 13Y RS 
COMPOUNDS DETECTED __Q 

iES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

1!3 1!3 acenaphthene ND I 41B 6113 N-nitrosodimethylamine ND 

4B 5!3 benzidine ~NO l 4313 6213 N-nitrosodiphenylamine ND 

16!3 BB 1,2,4-trichlorobenzene NO l 4213 63B N-nitrosodi-n-propylamine NO --- . . ~ ~ 

33B 98 hexachlorobenzene _ NO I 13B 6613 bi,;(2-ethylhexyl>phthalate . NO 

36!3 12B hexachloroethane _NO I 15B 67B butyl benzyl phthalate NO 

11 B 18B bis(2-chloroethyl)ether NO I 2613 6813 di-n-butyl phthalate NO 
i r 

16I3 208 2-chloronaphthalene NO 2913 69B di-n-octy~ phthalate ND 

20I3 25B 1.2-dichlorobenzene NO 24B 70B diethyl phthalate NO 

21B 268 1,3-dichlorobenzene NO 2513 7113 . dimet~yl phthalate NO 

228 27B 1,4-dichlorobenzene NO 5B 72B '. benzoCa>~nthracene NO 

238 28B 3, 3'dichlorobenzidine NO 613 73B :: benzo(a)pyrene ND 

270 350 2,4-dinitrotoluene NO 713 74B 3.4-benzofluoranthene ND 

2BB 36!3 2,6-dinitrotoluene NO 9B 75B benzo(k)fluoranthene NO 

290 37!3 1.2-diphenyhydrazine NO 1813 7613 chrysene NO 

JlB 39!3 fluoranthene NO 2B 77B acenaphthylene NO 

17 0 408 4-chlorophenyl phenyl ether NO 3B 78B anthracene t.JO 

14 I3 41I3 4-bromophenyl phen~l ether NO en 79B benzo(ghi>perylene ND 



... [.! VC.U. .._ • -ll Ut::.. I\ l.'-'UI... I '-' U .. II 1...1... vUill J UULU I IIUI I r· 

·1PLE I D TH-1 ..;....;...:._. _____ _ FRACTION.QJA TEST CODE BASE NAME Base Neutral Compounds 

J.2D 4213 bis(2-chloroisopropyl)ether ND I 3213 BOD fluorene ND 

lOB 4313 bisC2-chloroethoxy)methane ND I 4413 8113 I phenanthrene ~-~ND 

34D 52i3 hexachlorobutadiene ND I 1913 8213 dibenzo(a, h).;i1thracene ND 

3513 53B hexachlorocyclopentadiene ND I 37D 8313 indeno(1,2,3-cd)pyrene ND 

3BD 54B i::sopho1one ND I 4 5D B4D p y T' en e t.JD 
I 

39D 55D n a p h t h a.l en e NO I 129D dioxin t.JD 

40D 5613 ~ nitrobenzene NO 

e following are r•sults for inter-laboratory QA/QC for EPA Method 625. 

SCAN CODE CDMPDUI.JD RESULT 
•' •' 

1617 JS1D d10-phenanthrene 10 

852 S1B d5-2-nitrobenzene 32 1. 

968 S2B d B-n a p h t h a 1 en e _ ~ ~- _ ~Q ~ .. 
;. 

1420 53B d10-:fluorene 49 1. 

~ S4B d12-chry~ene 71 i. 

)TES AND DEFINITIONS FOR THIS REPORT. 
SCAN a scan number on chromatogram. 
All results reported in micrograms/liter unless otherwise specified. 
NO= not detected at EPA detection limit method 625, <Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. · 
S = Surrogate Compound added for recovery checks. 
UTD =Unable to d~termine due to interference from unresclv~d components. 



SAf'lPLE IDT ..:..:..:H~-1 _____ _ FRACTION OlA -

DATA FILE 4UJ0039BP01 
CDNC. FACTOR 

NPDES SCAN EPA 

lP 89P 

lOP 90P 

6P 91P 

7P 92P 

BP 93P 

9P 94P . 

llP 95P 

12P 96P 

14P 97P 

14P 9BP 

15P 99P 

16P lOOP 

DATE EXTRACTED 10/25/82 
DATE lNJECTED 11/08/82 

COMPOUND RESULT 

aldrin ND I 
I 

dieldrin NO 

·chlordane ND 

··4,4'-00T NO 

···4, 4 '-DOE NO 

.. 4,4'-DDD ND 

alpha endosulfan ND 

beta endosulfan ND 

·-endosulfan sulfate ND 

... endrin NO 

-endrin aldehyde ND 

heptachlor ND 

17P 101P .·· heptachlor epoxide ND 

TEST CODE BPEST 

ANALYST 

NPDES SCAN EPA 

2P 102P 

3P 103P 

4P 104P 

5P 105P 

18P 106P 

19P 107P 

20P 108P 

21P 109P. 

22P 11 OP 

23P 111P 

24P 112P 

25P 113P 

NAME Pesticide Compounds 

VL 

. 

VERIFIED DY RS 
COMPOUNDS DETECTED __Q 

COMPOUND RESULT 

alpha BHC NO 
.. . . 

beta I3HC ND 

Lindane - gamma BHC t.Jf) 

delta BHC tm 
; ~ 

PC£3-1242 ND 

PCI3-1254 NO 

~ i 
PCB-1221 NO 

PCB-1232 NO 

PCB-1248 NO 

PCI3-1260 NO 

PCB-1016 NO 

toxaphene NO 

methoxychlor NO 



"t 0 .,._ iJf C.\., Jr\J II 1'\C..fU£\1 Lt'\ll 'It oc:.- .1 v-u,:n 

ElVED: 10/21/82 RESULTS BY SAMPLE CONTINUED FROM AuJVE 

lPLE I D .;...;...TH:....-;-1;.....__ _____ _ FRACTION OlA TEST CODE BPEST NAME Pesticid~ Compoun~s 

f.ollowing are results for inter-laboratory GA/GC foT' EPA Hetltod 625. 

SCAN CODE C011POUND RESULT 

1617 ISlP dlO-phenanthrene 10 

TES AND DEFINITIONS FOR THIS RE~ORT. 
SCAN = scan number on chT'omatogram. 
All results re~o,..ted in micrograms/liter unless otherwise specified. 
ND =not detected •t EPA detection limit method 625, (Federal Registe,.., 12/3/79). 
lS = Internal Stan~i!ard foT' quantitation. 
Methoxychlor is T'Outinely searched in all Pe5ticide scans. 

It is not a priority pollutant. 
UTD = Unable to determine due to interference from unresolved components . 

•• ·. 
·. 

;; .. 
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~MPLE I D TH-1 FRACTION OlB TEST CODE VOA NAME Volati 1 e CompounL,S 
DATA FJLE _,Ul0039V01 DATE lNJECTED 10/23/82 ANALYST VL VERlFlED BY -B..§. 

JNC. FACTOR COMPOUNDS DETECTED _Q 

'DES SCAt~ EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

lV 2V /"acrolein ND I 17V 32V 1~2-dichloropropane ND 
,. 

2V 3V f ac.ry1onitri1e ND I lBV 33V 1~3-dich1oropropylene ND I ·-
3V 4V benzene ND 19V 38V . ethyl benzene Nn 

6V 6V carbon tetrachloride ND 22V 44V methylene chloride ND 

7V 7V 
,. 

chlorobenzene ND 21V 45V methyl chloride ND 
~ 

15V lOV 1~2-dichloroethane NO 20V 46V methyl bromide ND 

27V 11 v 1111 1-trichloroethane ND sv 47V bromoform ND 

14V 13V . 1 1 ~1 - d i c h 1 oro e thane ND 12V 48V dichlorobromomethane ND 
.· 

28V 14V l, 11 2-tr i c h l oroett.ane ND • 30V 49V trichlorofluoromethane ND I 

I 
I 

=23V 15V 11 11 21 2-tetrach 1 oroethane ND I 13V SOV dichlorodiflJoromethane ND 
. I ' 9V 16V chloroethane ND I BV 51V· chlorodibromomethane t~D 

; ' I 
4V l7V b is (chloromethyl) ·ether NO I 24V 85V : ' tetrachloroethylene ND 

I 
I 

lOV 19V 2-chloroethylvinyl ether ND I 25V 86V toluene ND 

11 v 23V chloroform ND I 29V 87V trichloroethylene ND 
I 

16V 29V l1 1-dichloroethyl~ne ND I 31V BBV vinyl chloride 
I 

NO 
I 
I 

26V 30V 1,2-trans-dichloroethylene NO 



~EIVED: 10/21/82 RESULTS B\ uHMPLE 

'1PLE 1D ..;...;...;TH;.......;;-1 _____ _ FRACTION OlB TEST CODE VOA 

e following are results for inter-laboratory GA/GC for EPA Method 624. 

SCAN CODE COMPOUND RESULT 

_n ISlV bromochlor~m~thane 40 

247 I52V 2-bromo-1-chloropropane 40 

329 IS3V 1,4-dichlorobutane 40 

~ SlV - d4-1,2-dichloroethane 1 1 0 'l. 
!~ 

~ S2V dB-toluene 92 /. 

423 S3V dlO-ethylbenzene 94 /. 

! 
JTES AND DEFINITIONS FOR THIS REPORT. 

SCAN ~ scan number on chromatogram. 

CONTINUED FROM I 

NAME Volatile Compounds 

All results reported in micrograms/liter unless otherwise specified. 
NO= not detected at EPA detection limit method 624, (Federal Register, 12/3/79). 
IS = Internal Standard for ~uantitation. 
S = Surrogate Compound added for recovery checks.· 
UTD = Unable to d~t~rmine due to interference from unresolved components. 



.~ ..... -- .. -

(N~t) 
'•-'"" 

iPLE ID TH-2 FRACTION 02A TEST CODE AClD 
~ ~--

NAME Acid Compounds 
DATA FILE 3Ul0039A02 DATE EXTRACTED l0/26/82 ANALYST __ ____:..V.=.L VE R 1 F I ED D Y -'3.§. 
~c. FACTOR DATE INJECTED ll/18/82 COHP.OUNDS DETECTED __Q 

)ES SCAN EPA COMPOUND RESULT NPDES SCAN EPA COMPOUND RESULT 

i 1 A 21A 2,4,6-trichlorophenol ND I 7A 58 A 4-nitrophenol NO 

SA 22A p-chloro-m-cresol ND I 5A 59 A 2.4-dinitrophenol ND 

lA 2.qA 2-chlorophenol "N_D I 4A 60A 4,6-dinitro-o-cresol ND 

2A 31A 2,4-dichlorophenol ND I 9A 64A pentachlorophenol ND 

3A J.qA 2,4-dimethyl~henol ND I lOA 65A phenol ND 

~ j 

6A 57 A 2-nitrophenol ND 

= following are results for inter-laboratory OA/GC for EPA Method 625. 
:: 

SCAN CODE COMPOUI-.JD RESULT 

1047 ISlA d10-phenanthrene 10 

568 SlA d4-2-nitrophenol 72 i. 

.q27 S2A .. ., d5-phenol 52 i. 

TES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results reported in micrograms/liter unless otherwise specified. 
ND =not detected at EPA detection limit method 625, (Federal Register. 12/3/79). 
IS = Internal Standard for quantitdtion. 
S = Surrogate Compound added for recovery checks. 
UTD = Unable to determine due to 3nterference from unresolved components. 
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'LE lD TH-2 _;,..,;,_ _____ _ FRACTION 02A TEST CODE BASE· NAME Base Neutral Compounds · 

:I3 42B bis(2-chloroisopropvl>ether tJD I 32B BOB fluorene 

lB 43D bis(2-chloroethoxy)methane ND I 4413 8113 phenanthrene I 

I 
I 

113 52D hexachlorobutadiene ND I 19B 82B dibenzo(a, h)anthracene ' I 
I 

)!3 53B hexachlorocyclopentadiene ND I 3713 8313 indeno(1,2,3-cd)pyrene 

3I3 54!3 i:sophorone ND I 4513 8413 pyrene 
' I 

i'I3 55!3 naphthalene ND I 12913 dioxin 

)13 56B . 
nitrobenzene NO 

! 

following ere results for inter-laboratory GA/OC for EPA Hethod 625. 

SCAN CODE COt1PDUND RESULT 
! 

1615 ISlD dlO-phenanthrene 10 

__§_ll SlD dS-2-nitrobenzene 63 I. 

969 S2I3 dB-naphthalene 74 I. 

l -4 20 S3D 
: 

dlO-fluorene 53 I. 

2162 S4D d12-chrys~ne 47 7. 

ES AND DEFINITIONS FOR THIS REPORT. 
SCAN = scan number on chromatogram. 
All results reported in micrograms/liter unless otherwise specified .. 
ND = not detected at EPA detection limit method 625, <Federal Register, 12/3/79). 
IS = Internal Standard for quantitation. 
S = Surrogate Compound added for recovery checks. 
UTD = Unable to determine due to interference from unresolved components. 

ND 

ND 

ND 

ND 

ND 

ND 
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EIVED: 10/21/82· RESULTS BY SAMPLE 
?LE ID TH-2 
~------

FRACTI.ON 02A TEST CODE BASE -
DATA FILE 4U1039BP02 
C. FACTOR 

ES SCAN EPA 

1B 1B 

4D 5D 

DATE EXTRACTED 10/25/82 
DATE INJECTED 11/08/82 

ANALYST 

COMPOUI~D RESULT NPDES scAN EPA 

ate nap h then e ND I 4 1 B 61 B 

b en z i d i n e ND I 4 3D 6213 
•: 

I 

NAME Base Neutral Compounds 
VL VERIFIED BY ~ 

COMPOUNDS DETECTED ___ l 

COMPOUND RESULT 

N-nitrosodimethylamine ND 

N-nitrosodiphenylamine ND 

i6D BB 1.2,4-trichlorobenzene ND 42B 63D N-nitrosodi-n-propylamin~ ND 

33D 9B hexachlorobenzene ND 1313 ~ 6613 b is ( 2- e thy 1 hex y'l ) ph t h a 1 ate 100 .. 
3613 12B hexachloroethane ND 15D 67D butyl benzyl phthalate ND 

llD 1813 bis(2-c.hloroethyl)ether ND 26B 6813 di-n-butyl phthalate ND 

16D 20B 2-ch~pronaphthalene ND 2913 69B di-n-octyl phthalate ND 

~OD 25D 1,2-dichlorobenzene ND 2413 70B diethyl phthalate ND 

2113 26B 1,3-dichlorobenzene ND 25D 7113 dimethyl phthalate ND 

2213 27B 1,4-dichlorobenzene ND 5D 7213 benzo(a)anthracene ND 

23B 2813 3,3'dichlorobenzidine ND 613 7313 benzo(a)pyrene ND 

2713 35B 2,4-dinitrotoluene ND 7D 7413 ~3,4-benzofluoranthene ND 

28D 36B 2,6-dinitrotoluene ND 913 75D benzo(k)fluoranthene ND 

29D 3713 1,2-diphenyhydrazine ND lBD 7613 .chrysene ND 

31D 39B fluoranthene ND 2D 77B acenaphthylene t.JD 

171.1 40R 4-chlorophenyl phenyl ether ND 3D 7BD .:snthrac:ene ND 

14D 41D 4-bromophenyl phenyl ether ND en 79D benzo(ghi)perylene ND 
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December 19, 1983 

Mr. Richard J. McDonald 
Singer Furniture 
Post Office Box 1588 . 
L~n8ir, t~orth Caro.lina 286~5 

Subj~ct: Landfill lnv~~tigation 
Report (Phase II) 
Sinyer Furniture 
Lenoi1~, t~o,·th Carolina 
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As reque~t~d by Singer Furniture, we have prepared this Landfill Investigation 
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Philse I I 
Landfill Investigation 
Singer Furniture 

A. INTRODUCTION 
.. . ... 

J. E. Sirrine Comp~ny was retained by Singer Furniture to conduct a Phase II 

Landfill Investigation at Plant=No. 3 in Lenoir, North Carolina. 

The Phase I Landfill Investigation was conducted in October, 1982. This 

study revealed that certain chemicals, known to have been disposed in 

the landfill, have migrated into the groundwater in the immediate vicinity 

of the landfill. The purpose of the Phase II Landfill Investigation was: 

to determine the dovm-gradient extent of contamination in the alluvial flood­

plain of Lower Creek; and to evaluate the hydrogeologic properties of the· 

) alluvial floodplain, i.e., the direction and rate of groundwater movement. 

To accomplish the above described project scope, three monitoring wells 

Here installed during the Phase II study to complement four wells installed 
. 

during Phase I. Only one of the Phase I wells was found to contain organic 

or metal priority pollutants in measurable quantities. Well N-1, located 

within 100 feet of the north slope of the landfill, contained ethylbenzene 

(55 ug/1), toluene (166 ug/1), and Bis (2-ethlyhexyl) phthalate (100 ug/1). 

In addition, the metals arsenic, chromium, lead, and barium were detected 

in concentrations exceeding the primary drinking water standards. 

The Phase II monitoring wells were installed at greater distances from the 

landfill to determine if a contaminant plume exists and, its horizontal and 

vertical extent (Figure 1). The additional three Phase II wells also 

enabled a rnore precise groundwater flow rate and direction to be calculated. 

·-1-
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Phase II 
Landfill Investigation 
Singer Furniture 

A. INTRODUCTION - cant i nued 

This Phase II investigation represents a refinement of the data and con­

clusions reached during Phase I. This report contains recommendations for 

the continued evaluation of groundwater quality down-grade of the landfill 

utilizing the existing monitoring network of seven wells. The Phase I 

report should be used as a reference for background material. The Soil & 

Material Engineers• Phase II Hydrogeologic Investigation is included as 

Appendix 1. 

-2-
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Phase II 
Landfill Investigation 
Singer Furniture 

B. SUMMARY 

The 1 and fill site had been used by the City of Lenoir for muni ci pa 11 

industrial refuse disposal and subsequently by Magnavox and Singer Furni-

ture. There is no record of the types and quantities of chemicals buried 

at the site, but it is known that Singer Furniture=~isposed of organic 

solvents, varnish, lacquers, paints, and other chemicals associated with 

the production and finishing of furniture. A portion of the material was 

buried in drums and the remainder disposed in bulk or burned in pits. 

The Phase I investigation revealed that leachate, containing some of the 

materials described above, has migrated a short distance from the landfill. 

Certain solvents and metals were detected in Well N-1 located just less 

.than 100 feet from the north slope of the fill. The wells installed to 

the east and west of the landfill were essentially free of priority pollutant 

organics and metals. 

Phase II involved the installation of three additional wells at greater 

distances east, north, and west of the landfill. The Phase II wells were 

installed closer trr Lower Creek, which i~ the major drainage feature of the 

area. All three Phase II wells were found to be essenti~lly free of priority 

pollutant solvents and metals. This information indicates that the source . 
of the chemicals detected in Well N-1 may not be large enough for signifi­

cant quantities of organics or metals ~o be found several hundre~ feet down­

grade of the landfill. Dispersion of a relatively small contaminant source 

could dilute the concentration of organics a~d metals found in Well N-1 to 

below the detection limit in a short distance . 

.:.J-



Phase II 
Landfill Investigation 
Singer Furniture 

8. SUMMARY - continued 

An area well survey was conducted to determine if any residences or 

businesses are currently utilizing groundwater as a potable source. It 

was determine that several residences along Virginia Street, bordering 

;, 

the lumber yard on the east side of Plant No. 3, currently use groundwater 

as a drinking water source. The residential wells are all shallow and tap 

the saprolite zone. 

The landfill is located 600-1000 feet from the Virginia Street residences 

tn the down-~rade.direction, In addit~an, water level measurements taken 

in these residential Hells ·an_d--~~(.seven_ ground ... Jater·ma·nitoring wells-__ ( 

conclusively sl:ow the are_a groundwater ~yement to be· to\va.rd .~ower Creek.·· 

Therefore, any leachate from the landfill would mo~e·a\'lay from th-e Virginia 
... 

Street residences north and west tQward Lower Creek, 



Phase II 
Landfill Investigation 
Singer Furniture 

C. ANALYTICAL SUMMARY 

Groundwater samplei were taken from the three Phase II monitoring wells on 

August 8, 1983. Environmental Testing and Certification Corporation (ETC). 

of Edison, Ne\o~ Jersey, perfonned the organic priority pollutant analysis 
.. 

and the J. E. Sirrine Company laboratory performed additional anal_ysis for 

specific ions, solids, TOC, pH, and specific conductivity. The Phase II 

groundwater analyses are presented in Appendix 2. 

The priority pollutants detected are listed below. Significant concen­

trations of metals are also listed. 

Honitoring 
Well Parameter 

S-1 No Organics 

W-lB No Organics 

E-1 Methylene 
Chloride 

N-1 Ethlybenzene 
Toluene 
Bis 

· Ph a s.e : I :We 11 s 

Concentration 
(ug/1) 

30 
55 

166 

(2-ethylhexyl) 
Phthalate 100 
Nickel 230 
Arsenic 93 
Beryllium 56 

Cadmium 6.8 

Chromium 400 
Copper 650 

Lead 600 

Selenium 3.0 
OJ d Uri! G, ~ 01 

Primary Drinking. 
Water Standards 

( ug/l) 

50 

10 
50 

50 

10 
1000 

Detection 
Limit 
{ug/l) 

10 

10 
10 

10 
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Phase II 
Landfill Investigation 
Singer Furniture 

C. ANALYTICAL SUMMARY - continued 

Monitoring 
We 11 . Parameter 

NE-1 ~!ethylene 
Chloride 

W-2 No Organics 
N-2 No Organics 

Phase II Wells 

Concentration 
{ug/1) 

16 

Primary Drinking 
Water Standards 

( ug/1) 

Detection 
Limit 
( ug/1 ) 

10 

The volatile organic compounds and metals were detected at N-1 (Phase I). 

Well N-2 (Phase II) _\'laS placed approximately 400 feet north\-Jest of N-1 

specifically to determine if these compounds have migrated. No organics 

~ere detected at N-2. In addition, no metals were detected.above expected 

background concentrations. 

Nethylene chloride was detected in H.e11 E-1 (Phase I) at a low concentration 

(30 ug/1). Methylene chl~ride was also detected at NE-1 (Phase II) at a 

concentration of 16 ug/1. The detection of this compound, only in these 

two 't'lells on the east side of the prQperty, is not considered significant 

because of the very lo~ concentra.tians jnvQlved a.nd the. a.bs.ence of· other· 

detectable compounds. 

-6-



Phase II 
Landfill Investigation 
Singer Furniture 

D. CONCLUSIONS AND RECOMMENDATIONS 

1. Conclusions 

1. Certain solvents, varni·stt·, lacquers, and paints have been 

disposed in the landfill adjacent to Plant No. 3 . 
. ·.· 

2. 'Certain volatile organics and metals were detected in Well 

N-1 (Phase I) located near the north face of the landfill. 

3. The atherPhase I wells, S-1 (background). E-1, and ~l-1B, did not 

contain organics or metals of significance. 

4. Phase II wells, N-2, W-2, and NE-1, were located further from the 

landfill to determine if contaminants found in N-1 have-migrated, 

5. No organics, except 16 ug/1 methylene chloride in NE-1, or metals 
. 

were detected in the Phase II wells. 

6. The analytical data collected from the seven monitoring wells 

does not indicate that contaminant material had migrated 

significantly from the landfill. · 

7. From the data collected, it appears that the leachate of organic 

solvents and metals (Well N-1) is eminating from a very small , .· 
sector of the landfill. The volume of material detected in 

Well N-1 may be so limited that down-gradient dispersio~ in the 

floodplain alluvium may be diluting these constituents to below 

the level of detection. 
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Phase I I . 
Landfill Investigation 
Singer Furniture. 

D. CONCLUSIONS AND RECOMMENDATIONS - continued 

1. Conclusions - continued 

8. The hydrogeo 1 ogi c i.nve~ti.gati.on has determi.ne.d tha.t th.e Lowe.r 

Creek. floodplain alluvium i.s: genera.lly relatively permeable, but 

beds of low-penneabiltty silts and clays are prese.nt which may 

moderate. the lateral di.s.pers·ion of cQntamina.nts: relati.ye to the 

actual rate of groundwater movement. 

9. The direction of groundwater movement beneath the landfill 

10. 

and in the immedi.ate area i.~ to the north-northwest toward Lower 

Creek. 

No \·later supply wells. are threatened by the mi'gratton of landfill 

leachate, The dtrection of groundwater movement would disperse 

any landfill contaminant toward Lower Creek and away from the 

wells located al~ng Virginia Street, 

11. Based on on~ round of sampli..ng and analysis at each monitoring 

well, there appears to be no threat presented to shallow ground­

water resources in the immediate area surr~unding the landfill. 

The hydrogeologic~l:report identifi~s Lowe~ Creek as the local 

discharge. point. :Therefore, ~ontami.nation of deep groundwater 

resources is unlikely. 

~ 2. Recommendations 

1. Additional water quality data be periodically collected from the 

existing well network to monitor the possible movement of con­

taminants from the immediate area of Well N-1. 



Phase II 
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D. CONCLUSIONS AND RECOMMENDATIONS continued 

2. Recommendation~ - continued 

2. The seven existing moQiJoring wells should be sampled and 

analyzed semi-annually for a minimum of two years to establish 

analytical trends with respect to the numti~r of constituents 
• //)., 1'\.1.11-1 ,,, "l" ·(,c..~y ........ .1 • ..J~.Lc!. ~ 

detected and their concentrat1ons. ·L ~ . , t/J (,- cl........ ·"'·· t,. 
/~.(.,•~ .!i.•~ ~-(.,1 •"'-.. II /'.;..J/IC.o 

f L1 n o-.6.f,.~J ~I vll i!_,-./:f.J.<; , ~r. .. / t-a ~~/'.,.....;! J" 

3. Shaul d ground\-Ja ter conditions remain approximately constant or ~ J~ 

improve, particularly at Well N-1, annual sampling and analysis /tt.(::. ----may be justified after the first two years. -.P~ "iJ·tJO 

4. The analysis of ground\vater samples during the initial two year 

period should include the full priority pollutant list. Should 

the data collected during this twa year period indicate improving 

'groundwater conditions, the parameters to be analyzed could be 

reduced to particular fractions of the priority pollutants or 

indicator constituents .. 

5. The depth to groundwater should be measured at each of the seven 

wells on a quarterly basis to refine the calculation for hydraulic 

gradient. 

., .. ~ -
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November 21, 1983 

J. E. Sirrine Company, Inc. 
Post Office Box 5456 
216 South Pleasant&urg Drive 
Greenville, South Earolina 29606 

Attention: Mr. Jim Brooks. ·p··.E. 
Project Manager 

The Singer Company 
Post Office Box 1508 
Lenoir, North Carolina 28645 · 

Attention: Hr. Richard J. McDonald 

Subject: Phase II Hydro~eologic Investigation 
of the Closed Landfill. Area 
The Singer Company, Plant Ho. 3 
Lenoir, Harth Carolina 
S&ME Report Ho. 4483-129A 

""": Gentlemen: 

Soil & Material Engineers, Inc. is pleased to submit the 
above referenced report. This report presents the results 
of field and laboratory investigations and our conclusions 
CQncerning the hydrogeology of the site • . 
1J e a p p r e c i a t e t h i s o p p o r t u n i ty to a g a i ·r. · be o f · s e r v i c e to t h e 
J. E. Sirrina Company, Inc. and the Th~ Singer Company. If 
there are any questions co.ncerning our report or study, we 
would be pleased to persoryally discuss the report and any 
aspects of the study at your· convenience. 

Respectfully submitted, 

SOIL & MATERIAL ENGIHEERS, INC. 

Curtis L. Gorman 
Project Hydrogeologist 

B • c·. S p i g n e r 
Senior Hyrlrogeologist 
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SECTIOH 1.0 lllTROOUCT!OH 

1.1 PROJECT BACKGROUND AHO SCOPE 

I n 1 9 8 2 S o i 1 & H a t e r i a 1 E n g i n e e r s , I n c . ( S & 1~ E ) a n d J . E . 
Sirrine Company made a preliminary (Phase I) hydrogeologic 
assessmen_t of the closed landfill at Singer Furniture Plant 
llo. 3, Lenoir, H.C. (fig.l). As part of that assessment, 4 
m o n i t o r \·I e 1 1 s '" e r e c o n s t r u c t e d w i t h i n a n d a d j a c e n t t o t h e 
1 a n d f i 1 1 , a n d t h e g e n e r a 1 h y d r o g e o 1 o g y o f t h e i 1:1 m e d i a t e 
1Jndfill site was determined. 

The Phase 1 study indicated that the Alluvial Aquifer 
beneath and immediately adjacent to the landfill contained 
higher-than-background concentrations of chemicals 
indicative of leachate contamination. However, the 
directions and rate of ground-\tater movement and quality of 
ground water in the Alluvial Aquifer down-gradient of the 
landfill were not known. Therefore, a Phase II study was 
requested by the Singer Company in order to estimate the 
d o H n - Q r a d i e n t e x t e n t a f c a n t am i n a t i o n i n t h e A 11 u v·i a 1 
A Q u i f e r , a n d t a e v a 1 u ate the hy ·d r o 1 o g i c prop e r t i e s of the 
Alluvial Aquifer down-gradient of the landfill. 

The s cop c o f H or k fa r t h i s i n v e s t i g a t i on , a s o u t 1 i n c d ·i n 
S&HE Proposal tlo. 4483-Pll63 (Harch 16, 1903), included 
constructing 3 Alluvial Aquifer monitor wells, obtaining 
soil samples for laboratory analysis, estimating the 
hydraulic properties of alluvial soils, and performing a 
ground-water use survey of the area surrounding the plant 
site. This report presents the results of our hydrogeologic 
assessment. For convenience, this report contains selected 
data obtained during the Phase I assessment. 

1.2 DESCRIPTION OF THE LANDFILL AREA 

The area of investi~ation includes the general area shown on 
figure 1. The principle facilities located at Singer 
F u r n i t u r e P 1 a n t- N o • 3 i n c 1 u d e t h e c 1 a s e d 1 a n d f i 1 1 , t h e m a i n 
p 1 a n t b u i 1 d i n g .. 1 o c a t e d i m me d i a t e 1 y sa u t h of t h e 1 a n d f i 1 1 , 
and the lumber yard, located immediately east of the 
1andfi11. The area of investiga:tion for Phase II was 
expanded to include the well survey area surrounding the 
plant. · 

The landfill was previously owned by the City of Lenoir and 
was used for municiQal waste disposal in the la.te 195o•s for 
about 3 years. The landfill was then used by the Magnavox 
c om p a ny u n t il i t w a s sa 1 d to the S i n g e r Com p any i n the e a r 1 y 
1970's. Therefore, the landfill contains various waste 
m a t e r i a 1 s .,., h i c h i n c 1 u d e m u n i c i p a 1 r e f u s e , i n d u s t r i a 1 w a s t e s • 
and rock and soil fill. Information provided by the Plant 

1 
SOIL 1o tr.fiATfiUAL CNQI,..II.KI IHC. 
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Engineer indicates that the wastes may include: toluene; 
acetone; methanol; various organic solvents; resin glues; 
and ezylene and lead from pigments. Finishing products may 
include lacquer, staining chemicals and paints that were 
probably disposed in hard form. Liquids from wash-down were 
previously hurned, dumped or containerized until recovery 
operations were initiated around 1977. Scrap had been 
disposed in the landfill until 1981. One test hole (W-lA) 
was drilled and 2 monitor wells {W-18, H-1} were installed 
within the landfill itself during Pha:;e I. 

The contents of .. the landfill were leveled during the last 4 
years, and a wo~d shed was construiied on the landfill near 
the southern margin of the landfill (fig. 1). The shed is 
presently used primarily:~~ a vehicle-maintainance garage. 

The surface of the landfill slopes gently to the north, 
where it drops off abruptly near the nort~ern margin. A 
t h i n 1 aye r of 1 a n d f i 1 1 m a t e ri a 1 extends bey on d mo n i to r we 1 1 
N-1. The western edge of the landfill material extends 
beyond well W-lB, and northward of well W-2. The eastern 
perimeter of the landfill extends to 'the ditch adjacent to 
the lumber yard. The ·southern portion of the landfill 
overlies excavated fill material upon which Plant No. 3 is 
located. 
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1.3 HYDROLOGIC SETTIHG 

Areal Geology and Hydrology 

The Singer Plant No. 3 is located in the Inner Piedmont belt 
of the Piedmont geologic province. Rocks within the Inner 
Piedmont consist of Paleozoic·age crystalline rocks which 
occur in northeast-trending belts. The plant is located in 
the valley of Lower Creek w~ich flows to the southwest and 
empties into the upper reaches of the Catawba River. 

As described by Goldsmith and others (1978}, the bedrock in 
the vicinity of the site consists primarily of migmatite 
gneiss, garnet gneiss, with some biotite schist and gneiss. 
The bedrock is overlain by a variable thickness of residual 
soil called saprolite. 

There are no current published reports that describe the 
specific hydrogeology of the area surrounding the plant. 
Some information on the hydrogeology of the Lenoir area was 
o b t a i n e d from H r • R i c h a r d P e ace .of t h e N • C • . D e p a r tm en t of 
t~atural Resources and Community Development (DNR). 
According to Mr. Peace, the hydrogeology of the Lenoir area 
is poorly known, and there have been no recently completed 
ground-water studies of ·this area. · 

Land-surface elevations of the site range from approximately 
1095 ft mean sea level (msl) at Plant No. 3, to 1065 ft msl 
in the flood plain just north of the landfill (fig. 1). The 
surface of the landfill slopes ~ently northward, and the 
northern edge of the landfill drops in elevation from about 
1 0 8 5 f t m s 1 to abo u t 1 0 6 5 f t m s 1 on the fl o o d p 1 a i n surface • 

S~rface water from the site drains toward the ditch to the 
northeast between the landfill and the lumber yard; and to a 
draw west of the site. Both these intermittent drainage 
features drain toward the northwest to Lower Creek. The 
upper portion of the 'site is adequately drained. The flood 
plain area from the landfill northward to Lower Creek is 
poorly drained wooded area, which is periodically flooded. 

Climate 

Precipitation in the Lenoir area "is fairly well distributed 
throughout the. year. The average annual rai"nfall for the 
Lenoir area is 49.94 inches. Departures fr~ normal monthly 
p·recipitation commonly o~~ur and mild droughts are common. 
The greatest precipitation gen~rally occurs from ~arly 
spring through early fall. The least precipitation 
generally occurs during the late fall and winter. 
Precipitation is the source of ground-water recharge in the 
area and variations in the Quantity of precipitation affect 
the ~mount of recharge to the aquifers and water levels in 
we11s. 
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SECTIOII 2.0 I·IETHOOS OF ltiVESTIGATIOU 

2.1 FIELD METHODS 

Four monitor wells {H-1. E-1. W-10, and S-1) and one 
ahandoned test hole (~/-1A) were .installed during Phase I. 
and 3 wells (W-1, N-2, and NE-1) were installed during Phase 
11. The locations of these wells ar~ shown on figure 1, and 
well construction information is summarized in table 1. 

Split-spoon samp.les were collected·.:·from the test holes every 
2.5 ft for the first 10 ft, where conditions while drilling 
in fill permitted, and a~:~-ft intervals thereafter, to the 
total depth {TO) of each of the test holes. These samples 
were visually classified in the field, and later in the 
laboratory by the project hydrogeologist,=and. geologist 
(stratigraphic) logs were prepared {see Soil Boring and ~ell 
Records- Appendix B). Thes~ geologist logs were used in 
preparing·g~ologic cross-sections of ~he site in order to 
define the subsurface stratigraphy and water-bearing 
character of the strata. The test hriles were converted to 
2-in diameter monitor wells ·by installing PVC casing and 
screen, gravel pack, bentonite annulus seal, and grout. 
Construction details are recorded on the boring logs in 
Appendix B. 

Proper variances· to the OtlR requirements for well 
construction were granted. by the Division of Environmental 
H a n a gem e n t ( 0 E I~ ) p r i o r to w e·l 1 cons t ru c t i o n • . F i e 1 d 
conditions required modification of the approved well 
construction guidelines for Phase I wells, ~nd the well 
construction modifications were approved by· personal 
communication with OEM on October.ll and 12, 1982. 

The drill rig and well materials were pressure cleaned 
between wells to minimi~e potential cross-contamination. 
All monitor wells except well W-lB were developed with 
compressed air; and well ~-lB was developed with water to 
remove sediments, drilling. fluid, and contaminants which may 
have entered the sc~een/w~ll casing during drilling and well 
construction. 

Falling head field borehole permeability tests were made on 
Wells W~lB, N-1, and E-1 during Phase 1 in order to 
determine the radial permeability (hydraulic conductivity, 
K} of Alluvial Aquifer strata beneath_the site. Falling­
head tests were attempted on Phase 11 wells (W-2, N-2, NE-~) 
but permeabilities wer~ too hi~h to measure accurately with 
this method. Therefore, ~eologist logs and grain-size 
analyses of selected Alluvial Aquifer samples from wells 
W-2, N-2, and HE-1 were utilized to estimate the hydraulic 
properties of the Alluvial Aquifer at these locations. 
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f\orehole permeability test results are summarized in table 4 
and are discussed in Section 3.0. 

The locations and elevations of the 7 monitor wells were 
surveyed by Western Carolina Surveyors with vertical control 
to an accuracy of about 0.01 ft. The elevations of water 
wells were approximated from the site topographic map and 
should he regarded as approximate. 

Water levels were measured in the 4 Phase I monitor wells on 
October 13, 1982, and in all 7 monitor wells and 2 water 
wells on August 3, 1983. Ground-water levels were measured 
with an electric drop-line and fiberglass tape to an 
accuracy estimated to be within 0.1 ft. These water levels 
were then converted to approximate mean sea level (msl) 
elevations. 

Water ~ell Survey:-- The project hydrogeologist conducted 
a water-Hell survey (inventory) of the area in the immediate 
area surrounding the plant property. Information obtained 
from the survey is summarized in table 2. Well-cortstruction 
information was obtained from residents, neighbors, plant 
personnel, or others who may have had knowledge of the 
wells. For some wells equipped with pumps and if·the 
owner's permission could be obtained, field analyses were 
made for pH, temperature. and specific conductance (Ec} on 
qround-water samples. If accessible, water levels and 
~epths of wells were measured with an electric drop line and 
fiberglass tape. Measuring instruments were· rinsed with 
deionized water immediately after use. 

2.2 LABORATORY METHODS 
. . 

Laboratory testing of soil samples collected in the field 
consisted of preparing geologist logs and performing .8 
.grain-size analyses. The geologist logs (Appendix B) were 
prepared by the project hydrogeologist from his own field 
notes, the driller's field notes, and from. his lithologic 
description of samples in the labor·atory. Th·e grain-size 
analyses were made on ~plit-spoon samples from 5 test holes 
(\-1-lB, E-1, N-2, 'rl-2,· tiE-l) in order to characterize the 
physical properties· of Alluvial Aquifer sediments beneath 
the site. Results of these analyses area summarized in 
table 3, and Appendix ·c. and discussed in Section 3. 
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SECTlOll 3.0 HYDROLOGY 

3.1 GEOLOGY AND GROUND-~ATER OCCURRENCE 

The landfill and adjacent area is und~rlain by 3 geologic 
units that differ in physical ~nd hydrologic properties. 

Alluvial Aquifer (Unit I) -- consisting of as much 
as 35 ft of interbedded and {or) ~lternating beds of 
fine-coarse sand, silt, and clay; and various admix­
tures of these lithologies.· 

Saprolite and Colluvium (Unit 2) -- consisting of 
decomposed bedrock (~~~rolite) and saprolite talus 
(colluvium). 

Bedrock Aquifer (Unit 3) -- crystalline 
(metamorphic) rocks consisting primarily of gneiss. 

The stratigraphic relati~nships and li~hology of these units 
beneath the plant site are illustrated in figure 2. 

Initial test drilling during the Phase I study indicated 
that the saprolite soils contai~ appreciable silt and ~lay 
which are generally considered to have a much lower 
permeability than overlying alluvial sands. Therefore, 
borehole drilling depths and the emphasis of this study were 
limited to the alluvium and uppermost few feet of the 
saprolite. 
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3.2 HYOP.OLOGY OF THE ALLUVIAL AQUIFER 

;' Lithology and Thickness 

~ 
. 

... !. ... ...... ~ 

.. 

The youngest geologic formation in the landfill area is the 
alluvium ~Qal) presumably of Quaternary (Recent) age, which 
was depos1ted by Lower Creek. The alluvium is interpreted 
to underlie the entire landfill and the flood plain of Lower 
Creek. . . 
The alluvium consists primarily of poorly sorted sediments . .. .... ' 
rang1ng from coarse sand and gravel to clay (see boring 
logs, Appendix B). The alluvium thickens from zero beneath 
the south part of the pl.ant to a~ much as about 35 ft 
beneath the flood plain ·af Lower Creek at wells N-2 and 
NE-1. It is estimated to be about 30 - 35 ft thick beneath 
the landfill (fig.2}. Host of the alluv.ium consists of 
water-bearing sands, and is herein refefred to as the 
Alluvial Aquifer. 

On the basis of lithology and te~tu~e, the alluvium can be 
divided into an upper unit (Unit lA) and a lower unit {Unit 
lB). The upper unit (Unit lA} consists pr.imarily of 
alternating and interbedded thin beds of very fine to fine 
clayey sand; silty sand; sandy clay; sandy, silty clay~ and 
clayey silt. Although thin beds· of moderately sorted sands 
occur in this unit, the sediments are mainly poorly sorted 
and the percentage of fines (silt-and clay) is estimated to 
be more than 25 percent in most samples. 'The percentage of 
fines in 2 upper unit soil samples is 79.1 percent and 97 
percent (table 3). . 

The lower unit contains coarser-grained and better sorted· 
sediments than those in the upper unit. Unit lB consists 
predominantly of medium to coarse sand with various 
admixtures of very-fine to fine sand. Thin gravel lenses 
occur near the base of the lower· alluvium. Thin (2-4 ft 
thick) clays occur in the lower ~nit· that may or may not ·be 
continuous between monitor wells. The more permeable sands 
of this unit contain _less th~n 15 percent fines (tahle 3). 

Hydrologic Prope~ties 

The hydrologic properties of the Alluvial Aquifer were 
determined on the basis of geologist (lithologic) logs of 
the test borings. borehole permeability tests on 3 wells 
(table 4}, grain-size analyses on selected samples (table 3) 
and water-level ·measurements i~.the 7 monitor wells and 2 
water wells (table 5). · 

T h e hy d r o 1 o g i c p r o p e r t i e s a f t h e A 11 u vi a l A Q u i f e r a r e 
governed primarily by the lithology and texture of 
sedi~ents. Because of this variable texture, there is a 
wide variation in water-bearing characteristics of the 
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We11 No. 

1·!-18 

E-1 

NE-1 

I~E-1 

N-2 . : ~~ i. 
•.· .. , 

N-2 
~!-2 

W-2 

Depth of Sample (ft) 

• 28.5 - 30 

18. s - 20 

-· 
TABLE 3. SUHHARY OF PH\'SlCAL LABORATORY TESTS 

SlNGER - LENOIR 

Sample Description 

, S1 i ghtly Sandy· CLAY .. . 
Silty SAND . 

Hydrogeologic 
Unit 

Unit lA 

Unit lB 

%Silt and Clay 
( 0.074 mm ) 

·79.1 

22.0 

13.5- 15 -· t:;t~~ j,ghtly sand>', Unit lA 97~0 .. -. 

···<~1lty CLAY 

23.5 - 25 Fine to Coarse Unit lB 6.0 
SAND 

Estimated1 

Effective 
Porosity 

ne 

5 - 10% 

20% 
so• 7• '#.if 

30% 

. .. ,.. • - · · --. · ·• · <~ .... - . · lt.:.i.J\~~-<'1:-e·· ~ . ""'""': :: ~ ., .· - . ~ ·~: ~ -.. -~~ ,: . . .· 2.~~Mi~~~4~ty 1 ~~~YIG~wn~t~B1>·~~,~~~·~!11't11~~ 'C:>~-.~~.t.·~'8':;+1'5*~'JQ~J •·:.-··~,,-..,.- M•'' .ilf""~ ."\.,:~.:ri',,~,, ~"' ll).'o-•'•• · \;;it: 0 '' ••• •-~~--- . .-!'-' · ._.,_ .. ., .... · "--• - ··• . 

28.5 - 30 Fine to Coarse SAND Unit lB 7.0 30% 
23.5- 25 Clayey SAND Unit lB 12.0 25% 
33.5-.35 Clayey SAND Unit lB 6.0 30% 

NOTE: Effective porosity estimates of granular sediments (sands) based on method described 
in Johnson (1967}, U.S. Geol. Survey Water-Supply Paper 1662-D. Effective porosity 
estimates of silty clays and clays based on general estimates of porosity and per­
meability values of similar sediments compile· ··ring "other investigations by 
Soil· & Material Engineers, Inc. 



v!ELL NO. 

vi-1B 

E-1 

N-1 

TABLE 4. SUHHARY OF FIELD BOREHOLE PERI-iEABILlTY TESTS 
SINGER - LENOIR 

DEPTH OF . 
SCREEN ESTII4ATED RADIAL 

INTERVAL HYDRAULIC CONDUCTIVITY 
.TESTED (ft) _ _l~m/sec) (ft/day) 

40 - 45 3.3 X 10-4 9.4 

27 - 32 8.6 X 10-3 24.4 

9.7 - 19.7 7.0 X 10-S 0.2 

HYDROGEOLOGIC 
UNIT 

Unit lB 

Unit lB 

LITHOLOGY 

Slightly Silty 
SAND 
Slightly Silty, 
Hedium to Coarse 
SAND 

Unit lA/Unit lB Silt, and Fine 
to Coarse SAND 

REHARKS 

.. :-

Well Screen not fully 
developed, therefore 
calculated permeability 
is considered lower than 
~ctual permeability. 

Note: Fa11ing head tests performed October 13, 1982 
S&l·iE Job No. 4 4 82 -129A 



Alluvial Aquifer. The upper unit (lA), which contains 
poorly sorted, fine sediments is less permeuble than the 
1 o \.J e r u n i t ( 1 B ) • 

G r o u n d 'rt a t e r . i n t h e A 11 u v i a 1 A q u i f e r o c c u r s p r i m ·a r i 1 y u n de r 
Hater-table (unconfined) conditions, although clays locally 
c au s e semi -a r t e s i a n con d i t i on s . Hydra u 1 i c a 1 1 y , the A 1 1 u vi a 1 
Aquifer is an anisotropic unconfined aquifer. Radial 
permeabilities (hydraulic conductivity, K) of the more 
permeable sands are estimated to be in the 25-50 ft/day 
range; with less permeable, poorly-sorted fine sands having 
estimated permeabilities in the 1-5 ft/day range. 

The porosities (n) of sediments within the Alluvial Aquifer 
are estimated to be within the ·range of 20 percent (sands) 
to about 50 percent (clays). HoHever, the effective 
porosity (ne). the percentage of connected pores, governs 
ground-water movement through saturated sand aquifers. The 
effective porosity of a granular unconfined aquifer is 
considered, for practical .purposes, to be approximately 
equal to the specific yield (Sy) of that aquifer. Effective 
porosities of the well sorted san·ds in the lower unit are 
estimated to range from 20 percent to 30 percent; and the 
effective porosities of the lower permeability clays are 
estimated to be 1n the 5-10 percent range (table 3). · 

Recharge and Lateral Ground-Water Movement 

A water-table {potentiometric) map of the Alluvial Aquifer 
was constructed from water-level measurements mide on August. 
3, 1983 in the 7 monitor wells and 2 water wells located 
east of the site (fig.3}. Water-level elevations in the 
on-site monitor wells were determined from surveyed top of 
casing (TOC) measuring points. Water-level elevations in· 
the water wells are based on ~easuring point elevations 
estimated from the topographic map, and should be considered 
approximate. 

Interpretation of tbe water-table map indicat~s the 
following: 

o The"Alluvial Aquifer is recharged in areas 
southeast of the landfill, and ground water moves .from 
southeast to northwest. 

:a: : 

o Hydraulic gradi~nts (dh/dl} along selected 
ground water flowlines through the landfill area average 
about 0 • 0 1 f tIft. '' 

o Ground water moving through the Alluvial Aquifer 
discharges into the Lower Creek flood plain, which is 
interpreted to be the local discharge area for the Alluvial 
Aquifer. 
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\','ELL 
NO. 

W-18 

N-1 

\ E-1 

I 
I 

S-1 

N-2 

W-2 

NE-1 

\','\'/-2 

ww- 3 

.'f 
~ 

TABLE 5. SUMMARY Ut- WA I t:l ~'t:L UA I A, ::IINut.K.-Lt:Nu IK • J' 

ELEV. DATE WATER LEVEL MEASURED REMARKS 

t~l. p. MEASURED BELOW M.P. ELEV. BY 

1082.65 10/13/83 20.5 1062.15 C. Gorman Well screened in Unit 18 . 
8/3/83 20.3 1062.35 

1072.59 10/13/82 10.4 1062.19 C. Gorman Well screened in Unit lA/18 

8/3/83 10.65 1061. 94 .· 

1073.82 10/13/83 9.9 1063.92 C. Gorman Well ·screened in Unit 18 

8/3/83 9.3 1064.52 

.. 

1098.32 10/lLl/82 20.2 1078.12 Chris Silkwood Well screened i n U n i t I I 

8/3/83 18.5 1079.82 C. Gorman (saprolite) 

. 
1069.84 8/3/83 10.6 1059.2LJ C. Gorman Well screened in Unit 1A 

" 

1072.47 8/3/83 13.5 1058.97 C. Gorman ·· Well screened in Unit 18 

: 

1070.65 8/3/83 8.2 1062.45 C. Gorman Well screened in Unit 18 

:!:1100 8/3/83 19.0 :!:1081 C. Gorman Shallow ( 22 ft) dug well; may 
tap saprolite (Unit II) 

:!:1124 B/3/83 39.0 :t1085 C. Gorman Shallow {42ft) dug well; may 
tap saprolite (Unit II) 

N JE: Measu ~ing Point ( AP) 

of all 1 ells Is top pf 
.casing (TOC). 

- .... n.., , j a 
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The.rate.of ground-water movement through the Alluvial 
Aqu1fer 1s assumed to be laminar and governed by Darcy'~ 
equation for laminar flow: 

v = K dh I dl 
ne 

H he r e , v = a v e r a 9 e 1 i n e a r g r o u n d- w a t e r v e 1 o c i ty 
(in ft/day); 
K =radial hydraulic conductivity (in ft/day); 
n e = __ effect i v e p orosi ty ..(dec i m a 1 fraction) ; and 
dh/dl_- = hydraulic gradient. 

Substitution of average ·es·timated values of K= 0.1 ft/day to 
50 ft/day, ne= 0.05 to 0.30, and an average dh/dl= 0.01 
ft/ft yields average linear ground-water yelocities of Q.02: 
f t Ida y ( 7 f t I y r ) to 1 . 7 f tId a y ( 6 1 0 f t I y r ) f o r _ g r o u n d w ate r_ 
moving laterally through "the· Alluv.ial···Aq.uifer·~··· The· higher···· 
ground-water flow velocities would o~cur in the-more 
permeable sands within the lower alluvium (Unit 1B). 

Vertical Ground-Water Movement 

The vertical movement of ground water in the Alluvial 
Aquifer is governed by the same hydraulic principles that 
govern lateral ground-water movement. However, in 
horizontally bedded alluvial sediments, the vertical 
permeability (K') is often orders ·of magnitude lower than 
radial permeability. There are no laterally continuous, 
low-permeability confining beds separating the upper unit 
(lA) and lower unit (10). Therefore, ground water moves 
slowly downwa~d_ from the upper unit into the lower unit. 

The Alluvial Aquifer is separated from the Bedrock Aquifer 
by an tJnknown· thickness of low-permeability silts and clays 
(saprolite) which was penetrated at wells S-1 (23.5-30 ft). 
N-2 (34.5-35'.0 ft), and HE-1 (34-35 ft). This low 
per~eability saprolite func~ions as a confining bed which 
restricts the downward vertical movement of ground water 
from the Alluvial Aquifer into the Bedrock Aquifer. · 

Uti 1 i z a.t ion 

The area in the vicinity of the Singer Plant is served by 
public water and sewer by the City of Lenoir. A public 
water distribution line is located along Virginia Street 
east of the plant. Some residents east of Virginia Street 
utilize public water and some 'Utilize wells for. 
drinking-water and other domestic (household) uses. 

A well survey was made in the area immediately adjacent to 
the landfill. The only wells found in close proximity to 
the landfill area are located east of Virginia Street 
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( f i g . 1 ) a n d a r e hy d r au 1 i c u l l y up- 9 r a d ·i e. n t of t h e 1 .1 n d f i l 1 
area. Information obtained from the well survey is 
summarized in table 2. 

Information obtained from the survey indicates that 2 
s h a 1 l ow d u g we 1 l s ( ~/ W- 2 , \..1 \I- 3 } a r e u s e d f o r d r i n k i n g - w a t e r 
supplies and other domestic u?es. Two other shallow dug 
wells (WW-6. WW-7} ~reused for domestic irrigation. 
showers. and other domestic uses but not for drinking water. 
T h r e e w e 1 1 s ( H H - 4 • . \.[ ~.[- 5 • a n d H \-1- 8 } a r e c u r r e n t 1 y u n u s e d • 
and the residents obtain water from the City of Lenoir 
public water system.· 

As shown on table 2. most residents do not recollect 
particular details regarding well construction. The depths 
of 2 dug wells (WW-2. WW-3) were measured and are shallow 
wells (22 ft, 42 ft). The depths of 3 other large-diameter 
dug wells were reported as 17-22 ft, which are probably 
reasonably accurate. These wells are located at elevations 
above about 1095 ft msl and are above the flood plain. 
Therefore. they probably tap saprolite soils rather than the 

·Alluvial Aquifer. 

There are no water wells that tap the Alluvial Aquffer 
located on Singer property or in the area down-gradient 
between the landfill and Lower Creek. 
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3.3 eEDROCK AQUIFER 

Distribution and Lithology 

Crystalline bedrock underlies the landfill area and 
immediate vicinity of the landfill and the flood plain of 
Lower Creek. The Bedrock AQUifer and Alluvial AQuifer are 
separated by an unknown thickness of saprolite, which is 
weathered, decomposed bedrock. 

The background weJ 1 ( S-1) and 3 moni.tor wells near the 
landfill (E-1, H-2, and NE-1) penet~~ted· into the top of 
s a p r o 1 i t e • T h e d'e p t h s o f t h e s e m o n i to r w e 11 s w e r e p u r p o s e 1 y 
terminated afte.r drilling .1~2 ft into the saprolite; 
therefore .. the thickness of saprolite that overlies bedrock 
is not known. 

.. 
Samples of saprolite from these wells are composed of 
QUartz, weathered feldspars, dark minerals (probably 
hornblende or augite), and mica. The teiture is prima~ily 

·silt and silty clay, which is typ.ical of a weathered 
biotite-hornblende gneiss. -Typically in the Piedmont, there 
is a gradual change from the highly weathered saprolite to 
the underlying less weathered be~rock. 

Crystalline· bedrock of the landfill area has been mapped as 
migmatite gneiss, garnet gneiss, hornblende gneiss, and 
schist (Goldsmith and others, 1978). The lithology of 
saprolite form boring samples indicates that the bedrock is 
probably biotite-hornblende gneiss. 

Ground-Uater Occurrence and Hydrologic Properties 

According to Mr. Richard Peace of the HCONR, the 
~ydrogeology of bedrock aquifers in the lenoir area is 
poorly known. In general, the occurrence, movement, and 
availability of ground water in the Bedrock AQuifer is 
probably typical of other crystalline-rock areas where the 
hydrogeology is known. · 

Typically, the saprolitic soils overlying bedrock are porous 
but generally have low permeability· and effective porosity. 
I n s om e a r e a s t h e s a p r o. n t e fun c t i o n s a s a s to r a g e r e s e r v o i r 
that slowly recharges fractures in the underlying bedrock; 
in other areas, the saprolite functions more as a low 
permeability confining bed over the bedrock aQuifer. 

I n s om e a r e a s , t h e s a p r o 1 i t e i s · s u f f i c i e n t 1 y p e rm e a b 1 e to 
supply small quantities ·of ground water to dug and bored 
wells. The 7 large-diameter dug wells east of Virginia 
Street probably tap the saprolite. 

Ground water in the Bedrock Aauifer occurs ~ithin and along 
water-bearing fractures developed from the weathering along 

SOil .... ATli.,A\. lHGIH(l"S IHC:. 
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joints and other planes of weakness. Fractures in the 
Bedrock Aquifer heneath the landfil 1 area are prot"lably 
recharged by infiltration of rainfall into and through the 
saprolite and \-leathered bedrock in the topographically high 
a r e a s i t'IJ!l e d i a t e 1 y s o u t h a n d s o u t h e a s t o f t h e p 1 a n t s i t e . 
Presu~ably ground-water movement through the Bedrock Aquifer 
is northward and northwestward toward the Lower Creek 
valley. Because the Bedrock Aquifer recharge areas are at 
comparatively high elevations (1100-1200 ft msl ), ground 
water in the Bedrock Aquifer beneath the landfill area 
probably exists under considerable artesian pressure. 

Apparently, the only utilization of the Bedrock Aquifer in 
the immediate area of the site is from one well (WW-1) at 
Southeastern Adhesives Co., located about 1100 ft northeast 
of the landfill. This 6-inch diameter well, reportedly 300 
ft deep, ; s reportedly pumped at about 3000-4000 gpd { 2-4 
g p m) • 

'I 
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I : 

rrnc.cn 
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s o 1 L 8. t .s: ;. -~- E R 1 ::.. L t:: t ~ c 1 ~ ~ c E P. s I r t ~ c . 
S 0 I L 8 0 R lr~ G A f~ D \'/ELL R E C 0 R D 

L "':; e d b)': C. Sillnvcod Dr iII t; c! bY: C. Silkwcod GrId coo rd. :. _____ Lat.- L on t=.: 

Cale Starte-d: 10/13/82 6oring 0£;pth: __ 3:...0=-....;;f...;.t __ Sic:tic \'.";;:ter Le\·£;1:___1~[! 

D ~ t e C o rn p I e 1 e d: 1 0 /111 I 8 2 \'.' e II D t: p 1 h :._· __ 3_0_ft ? c:r me a bllit y 1 t; s 1 s: ___ n_o __ n_e __ 

C. r iII in a 1.'. t: tho d: __ A_u_g .... e ..... r--.--.- C.:~ in o: 2-in PVC, Sch BO Thrd, 0-25 ft 
J-tuSflea --2-=rn-P\7~--sdi!W, 

C e v t: I c r; men t 1.~ e I hod: 140 n31, '"oter S c r E._£:_n: Jl:ir~0~5::in_slot .. __,2~5-:.....:::.:30::.....;f:....:t:.__ ___ .:;:...;;.se..:;:e:..;.l.:..:: 8=-=.ef1!~_it_e_19: 

So i I ~ &. rn r; I e s: ~'----- G r o u 1: Pot-tlun;...;d.;__Q-_1"'9·_ft_. -----
G t: c v h !-' ~ i c a I L c g s :_--:...;n:..;;;o;..;.n.:..:e=---- c h £; m. ;. r. a 1 )"sis :Ln.Qrgan ic f. 0 rga nic 

- . 
a. -Elev. e11 u. 

,a 
t- - -

1- --
f- -
f- -
1- --

TOC:: Description 
LS=· 

., ...... -,..-.~ •• ·-· ---··· ""' •.&--• c- •• : ~· 
'"'"•-:a )CI' •I';'J •&: \: 1·•"•'1 t e .... t: ••-• 

-=-······· J:.::::( .... , .•••.••• ~ ··-·...& --;- ...... 

I 

ss - -- -

Silt, re:d /brown, loose-to-firm,· slightly _clayey, . 
with fine to medium grained, quartzose sand, some 
muscovite flakes ~nd weathered feldspar fragments, 
some organic material. . Fill. 

Silt, as above 

I 
c~ 

ss 

ss 

ss 

ss .. 

---------- --- ss 

-

-- -
r- -
1- -- -- -
1- 8 ; 
1- • ~ 
i- --- -
f- -
f- -r- -
f- -
1- --
1- -- --- . -
- -r- -... -- -
f- -- -
1- -
1- --
1- -
f- -
f- -- -
1- -
1- .-
1-23. ~ 
1- -

. -
1- -
f- -
f- -
-2 7. o-

1- -
f- -- -
t- -
s Q: -.. 0. 
,._. -
1- -- -
r -
1- -- -- . -- -
1- -

Sand, orange/white, firm, with very: fine to· 
coarse grained quartz ·and feldspar fragments, 
silty, some biotite and rnu scovite, highly ··· 
weathered. 

Sand, as above, yellow /brown, large feldspar 
fragments, silty. 

0 

c 

Sand, red/brown, firm, with very fine to coarse () 
g rain.ed cfuartz and feldspar grains, large feld-
spar fragments not as numerous, heavily musco-
vitic, moist, highly weather~d:. 

Saprolite, red/brQwn, white, mottled, qu.!3rtzose 
and feldspathic g"fains and fragments, feldspars 
are soft, heavily weathered,. dark minerals-augite, 
in fragments, very silty, very fine rock fragments 
Saprolite, white to br.own, quartzose and feldspathic 
grains and fragments, feldspars firmer, abundant 
muscovite, sand grains predominantly coarse, bio­
tite flakes - very fine, heavily weathered. 

Boring terminated at 30 ft. 

SS = Split-Spoon Sample 

II 
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S 0 I L B 0 R I r~ G A f~ D V/ ELL R E C 0 R 0 
The Singer Co.-

oc;:.,llon:_J_e.n.air Counly:Caldwell NCJob No.: qiJ82-129 Borlno or Well No.:1'L::lA{T_: 

•ged by: C. Gorman_Drllled byC. Silkwood Grid Coord.:. _____ Lat.-Lono.: ___ _ 

; at c star u d: I a II 2 LB 2 Boring Depth: 10ft St;otlc \'later Level: Noo --'-'"--''-'---- _ __..>..J.Lu..._ ___ _ 

)ate Completed: 10/12/82 Well OE:plh:Abandoned Permeability Tests: __ .:....:N:.;:o:.!..n!..::e=------

) r 1111 no 1.~ e tho d: _ ... A:....:..::u:..::gJ...:e::..!r ___ co: sIno : ___ ..!N...!.o:::......:n~e'------=------~-

Jcvelopment l.~ethod: None s c r c_e_n.: None Seal: None 
:io\1 Samples: Split Spoon Grout: None 

••LL_, IO- •t o ...... , 0 ~0 11 .. ,.,, t • -· l. 0. ••••..& • ' 

l><f ··~~~"'"' 3 c o physic a I Log & :_--.:.N.!.:o:::..:n~e:::......_ C hem. An a I y sIs: 

Elev. 
- . 
a. -
CD LL. 

0 

TOC= 
LS= 

Description 

None 

r- - Silt, red /brown, finely to medium sandy, quart-
~ : zose, some muscovite flakes. 
t- -r- -
r- - ----

t--,...---+-3. 5-carbage wood debris, cans. ss - - I 
'- -

1-----t- -
f- . 
f- 6. 0-

1---~- -ss Sand. red /brown, very n;;-;:to-coarse grained-;­
~ubangular, very silty, gneissic composition. f- -

1- .. 
1---t- -

- Debris hindering drilling - 9. 3 ft. 
f-9. o-ss 
lro. -~--~-----~---~~-~~~~~~~----~-------~----~ 

1----HI- _ Abandoned test hole at 10 ft. due to garbage and 
- - debris. - -- -- . -- -
'- -
f- -
f- -
f- - • - -- -- -
r- -
r- -
f- -
1- -
1- -
1- -
,_ -
1.. -
1- -
1- -. - -- -
f- -- -
i- -
i- -,_ -
i- -
f- -
f., . -
~ -
~ -- -
f- -- -
i- -
f- -
f- -
f- -- -- -- -
:· : SS = Split-Spoon Sample 
1- -

-====--···· ..... ,-
• •t ... C"'1 •• ...,...- .... o ••••• ,_ 

a IO 20 ~0 .&0 ~ aG 

c 

--------- ----------------------------------------------------------------------~-4-~---~~~~~~ 



SOIL & lliATERIAL ENGit~EEH~, I!~C. 

S 0 I L B 0 R It~ G A l~ D VIE L L R E C 0 R D 
The .Singer Co.­

Lo:r.tlc.n:L~.o.u=-------County:Caldwell NC Job No.: IJlJ82·129 6orlng 

Pil9.:! of 2 

or \\'ell No.:W-IBC 

LocQed by:C. GormC!n £?rllled by: C. Silkwocx::klrld Coord.: _____ lat.-Long.: ___ _, 

Date Started: !0/12/02 

Date Completed: 10/12/82 

Borlno Depth: 115 ft. Static \Vattr Level: 20.5 ft 
--~~~~~--

\'/ell Depth:. __ lt.:..:S:.....!.f...::.t.:..• __ Permeabl_~lty I~.sts: Falling Head 

Drilling t.~r:thod: Auger Casing: 2-jo, eve Scb 80 Thr:d 0-40 ft. 
Flu shP.d I 00 ·. · . 8 en toni te, 

Development J.iethod:_g.a.l._.j.,ater Scrc~_;__,2-tn PVC Scb ~0 Thrd, .025- Seal: 36-38 ft. 
. tn. slot 40-1!5 ft. ..~.., .............. "J- ...... •·"-""' • .., •• ~·-

Soil Samples: Spltt Spoon Grout:Portland. 0-36 ft. ····-~"'""'"J"'"ro~··· .. ·-·c··--.... 
Geophysical Logs: None Chern. Analysis:J.norganic £Organic~·~::::~ ...... -.... ~~·~:::::::. 

:: . TOC= 
E_tev. :; Z:. LS= Description 

ss 

0 

r-
1-
I­
I­
I­
I-

- Fill, silt, wood debris. charcoal, glass. -------
f- -

1---1- -

- :Fill, as above. 
,.. -- -
r -
f- -
f- -
~ -
- -
f- -
f- -
f- -
f- -
1- -
1-. -
- - Water table at approximately 13 ft in borehole. - -
1- -

1-----~~ 0----------------------------------------------------------------1 I 5 • 
SS ~ . -Clay. grey, firm, sticky, silty, some muscovite 

1--==~-4-1- : flakes, with large amounts of imbedded medium-
1- - to-coarse grained, subangular sand. - - . 
1- -t : Clay. medium brown, grey, mottled, soft-to-firm, 

• «l 

~---~ - sticl~y. slightly silty. with some muscovite flakes, 
~ :sand content very low. medium- to-coarse grained · C! ss 

~-----~,_- :very faint oil odor. 
f- -

1----1-- : Clay, ·as above, plastic, no odor~· grading·. to 
- -
f- - .•. .• .SS 

( 

~---~ 

-
25

• 5: .Silt, blue /grey 4 very clayey. plastic~ sticky-. 
: :with very small' amounts of fine grained sand. 

_ ~28.a:Very loose, muscovitic, sand content increasing 
l---4- -at 2& ft. 

r- -- -ss 
~---f- -

1- -- -
1- -
f- -

• •« ... " •• ~- •..A_... •c.• n. 

~ 3 . 0_:Vsand blue/gn~y, very fine, some coarse grained, 
1---t . ·- subrounded to suban9ular, moc!crutcly sorted, very .,. 

f- - 'J • • "' s s 1- ""'51 t y, s ltg h t I y cIa y e y L.rr. u s cov 1 t e:_·:..._ ________ ..l---'--'--..L--L.--L-1--L....L.-l-



S 0 J l & l /i A T E R I A l E ~~ G I ~ ~ E ~ R S 1 I ~~ C . P <1 g e 2 of 2 

S 0 I L B 0 R H~ G A r~ D \'/ELL R E C 0 R D 
. The Singer Co.-

- o ~ a I • c n: L (!l)oiJ:.._ . __ C o \1 n I y :C ~.!.Q·,., e_l I . N C J o b tl o . : 4 4 8 2 · I 2 9 · 6 o 1 I n 0 o r W e II N o . : \','-I B ( 

,ced by:C. Go,·man Drilled by: C. Silkwocd3rid Coord.: _____ Lat.-Lonc.: ____ _ 

Date Sl~rled:___l_fi1L...I2'-LJ/8D...2'-----·Boring D_c:plh: 45 ft. 

Date Completed: 10/12/82 Well Depth: · ItS ft. 

S t a I i c \\' a I c r L e v c I: 2 0. 5 ft 
--::...:::...:~~--

P c r m E a-~ I_! il y '!, :._s t s: Fa IIi n g Head 

Drilling t.~ethod: Auoy Casino: 2-in. PV_c._s~b 30 Tbrd 0-LJO .fL 
Flushed 100 · . Bentor)ile, 

Development Method:_gal-l\'ater Scrr:en: 2-m PVC--Sch SO Tbrd, .025- Seal: 36-38 tt, 
. ln. slot 40-45 ft. .; ........................... ~...O~o«•....-.•-Soll Sc.rr,ples: Spltt Spoon Grout:Portland. 0-36 ft. •· .. -n, .... ,o,. • .,...., __ ~, .......... . 

• • P-<=f f'..:: ,...w-.z Geoph)'sical Logs: None Chern. Analysis: lnorqanJC & Orqamc -=--··•·"· 
·- J:=:::( .... Qoo ..... -.,=- •• -,.... "'-~ __ ,,., 

Elev. 

.s:. - . 
0. -
0 ll. 
0 

!- -
!- -
!- -

TOC= "oescrlption 
LS= .. 

.. 

r-37. Qi-1---- ·-
f- - Silt, grey I with some fine· grained sand. 
f- -

1-----+- -

-39 ·l!: -S ....... a_n_d_,-light yellow/brown, to red/brown from -
1----~--=~-1-_ : staining, very fine to coarse. predominantly 

: : medium grained, subangular, poorly s01·ted, very 
- - slightly silty, muscovite and biotite flakes-fine, 
: : some orange oxide stains; grading to medium-to~ 

1---1~...!1"3. ~ coarse grained sand at 1&3. 5 ft; farg:e gravelly 
1-JJII. ?- layer, subangular to rounded at lJlJ. 5 ft, · 

,---1---~,_-tJ:-5· q:l\ imbedded with medium-to-coilrse grained san_ d, / 
': :1 \ muscovite and biotite flakes present. / 
-
1- -- --- - Boring tc.·mina ted at l\ 5 ft. -
!- - . 
1- -
f-
!- -
!- -- -
f- -
f- -
f- -
f- -
f- - -· f- -
f- -
1- -
r -
f- -
f- - . - -
1- -
1- -- -
1- -
1- -
1- -
f- -- -- -
f- -
f- -- -- -
f- -
f- -
1- -- -
r- -- -

' ..:. -
f--
I • 

-- ss = - Split-Spoon Somrlc 
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& l.'l ATE R l A L ENG lt4 E E R S, INC. 
8 0 R II~ G A t ~ D \' / E L L R E C 0 R D . e 1nger C'o. 

L c.<: s 1 
1 0 

n: Lenoir:------- Co u r. I Y C..:dd-\.·t.el.L,.-H.C. Job N 0 .: -4481=-ll.gA BorIn o or W c II No. E -1 ( · 

Drlll~d by;C· SilkwoodGtld C d • L t L oor •. a .- ono.: 

Dote Starlr:d: 10/13/82 Borino Dl!pth: 35 ft S 1 a I I c Water Lev e I: 9. 9 ft 
-----~-----

Dete Complcted:_1_0_/_1_3_/_8_2 ___ Well Depth: 32ft Permeability Test&: Falling Head 

0 r Ill I n o l.i f: tit o d: Auger c~!; 1 no: 2-in PVC Sch 80 Thrd, 0-27 ft 
A-t....,.r___ s-entonite-

o e v e I o p m e: n t 1.1 e t h o d : ..c..o.m p r:.e c; 50 r: S c r e .e n : ~ ~ C Sc.h.....a .... O_..I ..... hu. ...... r+-d..._,_._jo'L-2~5--.... i ou....;S::...:;.e-=a~l..:..: ........ ?_.Jt..-_..2 ..... 5.~._.fwt._ 
s 1 Split-Spoon slot, ... 3 ft .,,.., .... .,.. ...... ,, ..................... o.L~ 

Soli z.mp ec: Grout:.Eortland 0-,3 ft •···-L·~ ..... ~~··•""'""' .. '·--·•···-"'" 
Geophy:.lc&l Logs: None Ct.em hnalysls·inorqanic t:; Orqanicp-q •• ;,•w•..t ~-....... . 

~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~~ ~~~··~·,o··--~ ~ ..... ,. r .::: 
0. ...: TOC= 

Elev. 41 L&.. LS= Description 
0 

1- ... 
- ... Fill, silt, rock fragments, muscovite flakes, d~bris. 
1- ... 

-
1- -
1- -

t---il- -
55 1- -

1- -
~----1- -
1------~1- S.~~-C~l~a-y-,~da--r~k--9_r_e_y-,-s-a~f~t--~f7i-rm-,--s~t7ic_k_y ___ p_l_a_s_t~~-c-,--s-l~i-g-h-tl-y--s~i~l7ty--,~ 

- - with some fJ.ne grained imbedded sand, U).JSCouite flakes 
- - present. 

1-----i- -

ss 
- ... 

1-----11- -- -
r- ... 55 

1---i!- -
1- -
~ -
1- -- -- -
1- -

Clay, blue/grey, soft, sticky-plastic, slight1y silty, with 
some imbedded medium-to-coar,se grained sand, quartzose, abun­
dant muscovite flakes. 

t----1-13. 5- -- -- -- -- -- -

c 

c 

55 1- - Silt, blue/grey, soft, very clayey, with some imbedded mediun- 0 
1----1~1- : to-coarse grained sand, quartzose; abundant muscovite flakes. 

1- -
1- • 
1- ... 
t- -
f- -... -

1----1- -

ss .=1 9 • i!n+~S""a-nd:-:-,--g-re-Y.-.. --v-e_r_y_f~i:-n-e--7t--;:-f 1:-. n_e __ g_r_al.:-. n-e:-d:-,--s-a-me __ me __ d:-;i-um-g':"'r:-a-:i~n-e-=d-, _ _, 
1-----<~ - subangular·, very silty, clayey, poorly sorted, abundant 

~ - muscovite flakes; interbedded with small silt layers con-
I- ... taining very fine sand. - -
1- -
f- -- -

1---t- -

1-2 ;-_ . -
··1-S_S_~- '1• ~ Sand, grey, lo~ ~"i!ry fine-to-fine ~rai~sol'rie~ 

1- - graineo, subrounded to subangular, sl~ghtly silty, slightly 
- - clayey, moderately sorted, muscovite f!Gkes present. 
1- -
~ -- -- ... 

- --1-----t- -- -
-_-,......;s""S"'---+--2 9• ~ 5and, light yellow, with sOiiieCi'i:ange/brown staining, mediun-

- - to-coarse grained, subangular, very slightly silty, moderately 
~ - sorted, muscovite-biotite in fine particals, some oxide 
1- - t . . 
1- ... s ra-ln_l_n~g~·------------------------------~------------~ 
~ -1 ~Sand, fine grained to large gravel yellow/brow0 1 slightly'\ 

t------~33. ~~ silty, very poorly sorted, aBundant gold muSCOUl.~e flakes, 
SS 1- · - biotite, quartz arvJ fc:ldspar fragmi!nts. . 

._ _____ _._ ___ ~...,~- Boring terminated at JS ft. 

f"'C" r , • . ,-.. 

. ...... r.··~ - ••o--t. .... "· 

) 



~U\L 0.. t ,· •• --. I =- [\ I ;. L t:. ~' \..:. \ i \ =- ;:.. ~. ~ I I l' '-' • 

SOIL B 0 ~ II~ G A ! ~ D \' .' E l L R ~ C 0 ~ D 
L o: ~ I i c n: ~-Singer... Co~:-lc:noU.-C c ~.: n I r: __ (aJdJYeJL..Ji ... C...J o t No.:_ 411.!!_2-1~ E CJ r in~ or \': e II t~ 0 .: N..:. 

Lo~t,"ed by: C. Go•·ma~Drille<! by: C. Sill<.wood Grid Coorc.: 21.5 ft. Lst.-Lonc.: 

DEle $1crted: 10/11/82 

Dz!e- Ccm~leted: 10/12/82 

6 o r i n g C ~ ~ 1 h : 2 1. 5 f t S I z I i c \'.' ;, I e r l e ,. E: I : 

\'.' e II C e pI h :._· ___ 1_9_. _7_f_t_. _P r: r m c c b l_li I y Test s: 

D r iII in g 1.~ e I h o d: Auger Cc:sing: 2-in Pv'C..._Sch 00 Thn;L, 0-9_::...·:.-.7~f~t.!...'-
·Flusheo 2-inch PVC--:-Sch 86 Thrd 

D e v e I c- ;H71 e r. I 1.~ e tho d: ..lQQ_g<;ll. water s c r e~ n.: • 025-in slot 9. 7 - 19. 7 ' 

--·--
10. It ft 

Fulling He< 

Soli ~ar..ples: Split Spoon Grout: Portlund ·o:....G.S ft. 
..... r-" • ..._::toooo ~ -· .. .,- ••. ~ r- •• C"_, r- ··~ 

•• ,.-:. •=-·'"' ••:-'••= T: c.•··, '.-. c • 

Gec.~hydcal lo~s: 
• p-<:l •• : ~·~·.I 

Chern. Anzlysis: lnoroanic & Or:9J!D•C 
-::::::=- - ••• none· r---x:: , ... " ...... ~ ... -·~ ...... ~ -· 

.c 
;_ .; TOC= 

_Elev. a~ u. LS= 
0 

Description 

1- - Sllt 1 red/brown 1 with very fine grain, some coarse·'grained 1 

- quartzose, subangular sand, strong propellant odo~. 
-

,.. - Silt. light red/brown, with very fine grain, some coarse 
: : grained, quartzose, subangular sand 1 clayey. micaceous, feld-

1---if- 3 5- spar grains, strong propellant odor, rags and debris frcvn 
- · c 4.5 to 5.0 ft. 

SS r- ~' ;;- Clay, grey/black, firm, sticky 1 with some i!Tb~dded very fine­
~ ·~to-fine, some coarse grained sand, very fine muscovite flakes 1 

1-
5
-

5
-4--1- : some organic material and rag fibers. 

~ -
~---~~ -

~ 8.~~ grey/black, loose. ve~y fine-to-medium grained! slightly 
~ -silty, predominately quartzose 1 some feldsoathic gra ns.·~ub-

1---r---.-· : rouf1d~d to subangular, moderately sorted, abundant nv.Jscovite 1 

_ _ SS _ _ no odor, wet. 
- - --- - ----

_-_ ~12. '! Silt, grey. with fine-grained sand 1 grading .to silty sand •. · 
- i- --- : 

_-_ SS ~lll. '!n.J-5-a-nd-,-g-rey, fine-to-very coarse grained, firm. predominantly 
-- - quartzose. some feldspathic grains, subrounded to subangular, 
-- - '"' poorly sorted, some muscovite flakes 1 larger grains are 

- 1- - angular. 
-- 1- -

- 1- -
-- 1- -

- 1- -
----1- -

- 1- -
- - ss ~0. (} --

1- - Grading to brownish-grey silty sand at 20 ft. 
-

1- -
~21.~~----------------------------------------------~ 
t: : Boring terminated at 21 .s ft. 
1- -
1- -- -
1- -
1- -
i- -
1- -
1- -
1- -
1- -
t- -- -
1- -
1- -
..- -
i- -
i- -
1- -
1- -
i- -
-~ : SS = Split-Spoon Sample 

. . , ... , .. ~- ... co-·· ••. "· 
0 tO 20 :.o A4 64 

c 

. (·) 

(!· 

i- ----'--- ___ _._ _____ . ______ - .... ----.,..--------------'--L__I-.l--1---l.......L._l-



SOIL BORI~~G Al~D \'/ELL RECORD 
Locallon:Singc:r Co. Plantn3 Counly: Cald1•ell,NCJob No.:4483-129A6orlno or Well r~o.: N-

1 L o o !led by: C. Gorman D r Ill e: d b y : H . H 0\v a r d G r 1 d c o o r d . : J 7 4 - g 7 Lat.-Lono.: ___ _ 

Date Starte:d:_B_/_2_/_8_3 _____ Borino Dr:pth: 35ft. S t a II c \'I a 1 e r L eve 1: 7. 3 ft . 

Date Completed: 8/2/83 Well Depth:. _ _.2 ..... 1-......? ____ Permeab!fity Tests: Falling Head 

Drllllno 1..\ethod: 1'-fud Rotary C~sino: 2-in PVC Schd 40, flush thd 0-10 f~t~·~-----------
5 2-in PVC Sch 40 thd,. 0.015-in 

Development 1..\ethod: ______ cre~r:t.: luts, 
10

_
2

(3 ft. Seal: BenL. 6-8 

S 0 II Sa mp I e S •• Split -spoon ·•-n··"""' ...... , -~·u·o• ,_ .. _, o• .. o •• -· 
Grout: Portland cern 0-6 fl:. ····-••o ...... o_, .• ,o•oo···•··-··• ....... 

p-<:l ··~ : --u-Gr:ophysical Logs: ______ Chem J....nnlrsis: --=- .... , '··-1 
J:--:( "' .. o.••~·•c.c ••-•...£ *'--~ •• ,,. ••• 

-
-

t-

-
1--

-
r---

.c 
~1064 ~ 
Elev. a~ 

0 

TOC=1069. 84 
LS=1066. 95 De&cription 

• ••-4'l••n.o-.- •...o-. rc.• n. 

~ •o ao ~ .. o a.o ao 

~ _ Brmm SAND; fine to very fine, loose; with abundan 
t- - SILT and muscovil:e, '~i 'th roo-red organics. 
t- -
t- -
t- -
,_ -
r- -
t- -
r- -
t- -
t- -

• 

: 7 =·h-.-.,...,--r:-~~:--,..,rrn~--,..,...,.,..-::-=-::-~~~-=~,..---,...,...,~,...,--..,...,..,'""="'~-f r- r 
t- _,unrK l.irny, ~ANU, t1ne to very t1nc, loose; \·llth 

t- :some SILT and abundant muscovite, some organics. 
: - \~ater table at about 8 ft. in borehole. - -- -- u-
r -1----~--~~~~------~~--~----------~~-----4 r - In~erbeddcd dark gray SAND, fine to very fine, ver 
~ - loose \·lith SILT and abundant muscovite; and light 
r -gray SAND, medium 'to coarse, angular to subangular~ 
~ -very loose, mostly quartzose with some feldspar; 
~ · _ some decompo:>ing \.,rood fragments. Severe caving at ,. 
t- - 18.5-20 ft. Pulled auger and swi'tched to mud 
~ :rotary drilling. 
t-. -- -
r - ..... - -
t- -- -- -
r- -- -
t:: 22-ll.r:tdes to under~vin!l" 
r- -Dark gray CLAY. very soft, plastic; with small 

.---r-r- :amounts of very fine SAND, abundant muscovite and 
G. S. ~ : some wood fragments. - ··" 

.. 

I• 

- ?6-~~~~~~~~-r~~~~~~~~r.T~~~~~~~~-~--~ - - - Grny S~D, very hne to mos;tly rneduun to coarse t---+--+--+--. 
~ -_SAND, subrounded to angular, \·lith some gravel to 

( 

:- -l-in, subangular to subrounded, very firm; with 
}--__,1r_ : ~bundant muscovite and dark minerals. Hard drill-
G.S.~ :ing from 26- 31ft. 

-
r- -
t- -
t- -
t- - ~bttledwhitc and black SAPROLITE, very fine to \ 
t: _

4
-_ medium grained, very firm, consisti.ng of .\ 

~ :J :quartz., fclcspnr, amphibole and muscovite. 
1- . -

Doring T~rm1nated @ 35 f~. 



s 0 I L & l \11 A l t:. h I A L t:. ' ' \....:1 I I " ._ .._ I I -......) 1 I I \ '-' • 

S 0 I L 8 0 R I l ~ G A I~ D \'~' E L L R E C 0 R D 
.o~z.llon:Y,t~¥2,~ Co. Plantn3 County:CaldHell,NC Job No.:4433-129AEorlno or Well No.: NE-1 

D 111 d b • 1-t.HO\ ... ard · . J74-g8 
. cooed by:C. Gorman r e y. Grid Coord.. Lat.-Long.: ------

8/3/83 35 ft ~ule Storied: Boring Depth: • ----------------- Static \'later Level: 5.5 ft. --------
0 a t e C o m p I e t e d :_-'8=--/c...:3:c.olc..:8::..:3::.-__ W e II D e p t h: 30 • 3 ft I Perm e a bIll t y T e s.t s : _________ _ 

Drlllino li.cthod: Power Auger Caslno:2-in. PVC Sch 40, flush thd., 0-25.;..;:3:..-..::f:...=t:...:;. _____ _ 
2-in PVC Sch•40 thd., 

Development l.iethod: ______ Scre_e_n_:-t::L~.. 1 :J...C..-:... -~ f Seal: Dent. I 19-: 
~"'"l:ll :S.Iuts, ,;..J,J--::>v;;;J t 

.. , .. ~·•.o. • .,.., .. ., .... • 04' ... o-• o• • •o ... ··-
Sol\ Sar.~ples: Split-spoon Grout:Portland cem.--0-19 ft. .. .. - ... o ........... o ....... -u .... -LC:Oo~~-

1>-<t ....,.s ... ~.s G h . I L • C -=::::=- -·••· ~ ..... . e: o p )' s 1 c n o 0 G • he rn An~ I y G Is: ~~ .. ~ ........... ••M•..a -~ ......... . 

-
-
-

i--

I= 
Q. 

E I e v •• m 
TOC=1 070. 65 
LS=1 067.88 

Description 
• rr .. n••~- a.,ow. ''' n. 

0 • • - •• 

0 • •o .2!'. :.o AO .a ao 

I­
I­
I­
I­
I­
f­
f­
f­
f­
f­
f­
f-

: BrO\m SAND, very fine to fine, loose; with some 
-SILT and muscovite, some rooted organics. ---------
-

~ 1:1uray l...L..Ar, sort; \.Jlth very r~tle t.o t1ne SAND, and 
- - abundant muscovite, \.Ji th some organics. - ---
'"" 
'"" -,_ 
I­
I­
f-

---------
·G. S t -

r- .--
f- -

- 17-~--~~~-------r~--~--~~--~~----~~----~~ 

I• 

: :Gray SAND, very fine to mediwn, loose, subangular;\ .__ 
- - Hith slight S1LT content, and abundant muscovite, ~ 
>- -
- -and dark minerals. \'later Table Has encountered at 
:· :about 17ft. and rose up auger h.ole.· ··· ,.. 
f- - .. 
f- -- 21~------------------------~-----------------+ t: :Dark gTay SILT and CLAY, very soft; with very fine 
I- -SAND and abundant muscovite.·.-r-

~~~~- 23:orown ~o gray SAND, fine to mostly medium· io coars • 
G .S- -loose, quar·uose s.ub~ngular; with some gravel at 

- :29ft .. , wit:h some mica and dark minerals. 
- - ' - -
'"" -
f- -
f- -
1- -
I- -
1- -
1- -
f- -
f- -
1- -

t: =v·~1ot t led white and brown SAPROLITE, very fine t~ 
~ : medium grained, very firm, consisting of quartz 
: 34: feldspar, amphibole and ~uscovite. 

11-.. -~ .... T•·r• .. in.'lrf'rr n :;s ft. 



S 0 I L & f/, ATE R l A L ENG l t~ E E R S, INC. 

S 0 I L B 0 R II~ G A !~ D V\' E L L R E C 0 R D 
cntlon:Singer Co. Plantll3county:Caldwell Jc,b No.:4483-129A6oring or \Vc:Jl No.: \\'-2 
- Lc:no~r, N.C. 

,ooed by: C. Corman Drilled by: H. Howard Grid Coord.:. J74-g6 Lat.-Lono.: ____ _ 

1 I e S t a r l c d : ___ 8_1_2_1_8_3 ___ Borin o De p l h: 35 ft • S tnt I c W a l c r Lev e 1: 10. 2 ft. 
:'·· 

Completed: 81 2183 \'/ell Depth: 28 ft. -------~te 
-----------------

Perm e a b lilt y T e s IIi: _________ _ 

r i Ill no IJ. e tho d:_...:...P_o_H_e...:...r--'-A_u.._g_er_ Cas in o:_2.:l!!....PV<;_.§.ch 4Lflush thd 0-28 ft:. 
2-ln PVC Scl\40 ,· thd ;;_......;~-------

e v e I o p m e n t IJ. e I h o d: Air comp.scre~~-=~in-s-~....-4-hd~-~f-t-. Seal: Bent, 19-21 f 
oil Samples: Split-spoon Grout ·. Portland cem, ·0-19 ft. • .................... w ......... o ....... o ........ , • 

..... .,-c,. :aD..., IIC'O""••to 1g o-• ... ' .. --~ • a ...... ~. In. 

eophysical Logs: ______ . Chern. Analysis: ~ .... ~~·-..l -=--·!'·· ..... ,- .. -
}:::::( ..,.,.:a·••u••tD ••-•..a ~~ -••••'••ll.l- 1 .. 

--

-
-
-

Elev. ~ 
0 

TOC=107LJ.27 
LS=107l. 02 

Description 

G.S 

- -
'-:" -
r -
t- -
t- -
r -
1- -
r- -
r- -
t- -
t- -
r- -

Reddish-brown, SAND, fine-grained, very loose; 
with some CLAY and abundant muscovite and some 
wood debris and garbage (FILL). 

1 

r- 7-~~~~~~~~~~~~~~~~~~~~~~·Tr~~ t : l..iray ~LAY, very so.tt; w1. tn some very t1ne SANIJ ' r-

r- - and some SILT, and abundant muscovite. 
t- -
,_ -
r- -
1- -- -
t- -

- !~-~~~~~~~~~~~~~~~~~~~~-=~~~~~~ ~ .. : ·uray ::>ANu, r1ne to mostly med1.um 1:0 coarse, .Loose;--
- - subangular t:o subrounded with abundant muscovite 
t- - and some dark minerals. \~ater table 
t- - -
t- . - at about 12 ft. in borehole. 
1- -
t-
t- -- -- -- . - •' 

r - Grades to .... 
~19-~-------------~-------------~--~~~~--~------~~ ~ 
1- - Dark gray C.LAY, very soft; with SILT and very fine L 
t- - SAND and abundant: muscovi t.e. 
~21:~----------------------------------------------~ t- -
t- -
t- -- --
1- -
1- --- -
1- -
t- -
r -
r- -
r- -
r- -
t- -
r- -
r- -
t- -

UrO\·mish-gray SAND, very fine to mos1:ly medium tc 
coarse, loose, subangular; with" abundan"t muscovit.e 
and dark min~rals; ~ith thin l~nses of sa~dy 
SILT and CLAY. 

~ 31_, _-..,..R.-e....,d....,a,....~-s..,.-Fi"-o.r.mge Sr\ND, very fine to 1red.iun, .sub.J.ngular, finr 
t- - arkosic, with abundant muscovite and dark minerals 
t- -

• •• .. C'1••~ 7 •...a::,• ~· n. 

a 10 30 »0 .. o .a_ ao 

4 

5 

2 

7 

q 

- - sl:ightly silty. 
r----r - 1 

I c. s. t- : ___ ..:.·..:.·..:.·:....· --------L---lL..-...._..~.-..~.-'....J.-.J--.__._ ......... _ 
1----~--~L---~----------~-----~~~~--~-

,, • 1 •••• ,,., ••• , \ ,,., f t .. , \r. r. 



-
us ST AtJDARD SIEVE SIZES 

: 

6 4 3 2 11/2 I 3/4 1/2 :YB 3 4 6 80 16 2.:> ~ .~;o 50 10 ro 14D. 2:0 
100 I II I /1 I I II fl I I I - t-~' I I 

~ I I 9:) 

~ 

80 
t'-

1- I 
X 70 . 
Q 
1.11 .. 
3: 

60 

>-en 
tX) 

I I a: 
1JJ 
z 
u. 40 

1-
z 
w ~ 
(.) 

~ a: w ... 
0... 20 

10 I 

0 
!:(~) 100 50 10 5 1.0 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MJLLik'.E TERS 

SCUL GRAVa SAND FINES 

!XRS C033LES · 
COARSE FINE COARSE MEDJUJ..( J FINE • SILT SIZES jCLAY SIZES 

B::BING. NO. ELEY. OR CEPlH HATWC LL PL PI CLASSIFICATION 
GRAIN SIZE DISTRIBUTION UNIT lA 

-W-1B 28.51-30.01 Grayish, Slightly Sandy CLAY JOB NO. 4482-129 

SOIL 8. ~ATERIAL ENGII ;, lr+C. 
I 



US STANDARD SIEVE. SIZES 

6 4 3 2 11/2 I 3/4 112 318 3 4 6 8 0 16 ID 30 40 50 iO 00140 ax> 
100 

s:l 

80 

~ 70 
Q 
w 

~ GO I 

>­
Ol 

0:: 
w 
z 

50 

u: 40 I 

..-
~ ~ 
l.) 

ffi 
a.. 2:) 

10 

0 
5::0 

~ 
~RS 

I II I II I 

. 
ICX> so 10 

C033LES . 
GRAVa 

COARSE I FINE 

~IHG NO.IELEV. OiOCFlH!NATWC I LL I PL I PI 

E-1 18. S'-20. 01 

[I 

5 

I' I 'T N I I I I 

'\ 

. 
" 
I' . 
~ 
~ 
\ 

~ 
.. 

~ 
1\ 
~ 

" 

1.0 0.1 

GRAIN SIZE IN MILLIMETERS 

COARSE I 
SAND 

MEDIUM I FINE 

CLASSIFICATION 

UNIT lB 

Grayish, Silty SAND 

005 

I 
I . 

.. I 

: .. 
ii I 

I I 
I 

.. 

- - --

0.01 0.005 0.001 

FINES 

SILT SIZES TcLAY srzEs 

GRAIN SIZE DISTRIBUTION 

, JOB HO. 4482-129 

SOIL B. ~ATERIAL ENGINEERS, INC. 

-.. ,. "'.., 



US STANDARD SIEVE. SIZES 

6 4 3 2 11/2 I 3/4 112 318 3 4 6 BR 16 2J ·&) 40 50 iU 00140 ro::> ,.. ,.... 
I ffl· I \.t. ~ -w--r - .;>..1 .... : 100 I II I I I II II I I' _i, 

I" 9J - ~ -eo I'Ya'\ 

""' 1- - ~· X: 70 
!:2 --w 1!, 
3: 

60 ' .. 
>- -

" en iffi 
50 "' a: 

\~ l!.l 
z. -u.. 40 

.. 
1- .. I z. 
w ~ 
u 
a: 
w 
0.. 2) 

·. 

10 ~ ~ 

. 
0 
5:0 100 !:() 10 5 1.0 0.1 005 0.01 0.005 0.001 

GRAIN SIZE IN J..<ILLIM E TERS 
.. 

60JL. GRAVEL SAND FINES 

~RS 
COB3LES. 

COARSE FINE COARSE MEOIU1.4 FINE SILT SIZES fcLAY SIZES 

aCfW-.JG NO. ELEV. OR CEPlrh~AT WC LL PL PI CLASSIFICATION GRAIN SIZE DISTRIBUTION 
Dark Gray Micaceous Slightly Q~83-129A 
Sandy Silty Clay- Highly . J08 NO. 

N E-1 13.5-15 1 Plastic 
SOIL a MATERIAL EJ~GINEERS, INC. 

- -

.. 
SME- 23 



-
US STA~DARD SIEVE SIZES 

I 6 4 3 2 11/2 I ~/4 112 3/B 3 4 6 e.o 16 2) ~ 40 50 10 co 140 2:0 
ICO I II I II I II I (T ...,_ 1-l I II I I I I II 

I 90 "'. 
' .,. 
I 

I 80 . 
1\ 

...... 

K 
I 

J: 70 -- . . 
i !:2 

1-w -
3: 

60 ~ 
\ I I >-

I! I a1 

·' 5:) 

Ill a: 

~-w . --- II i z 
lJ.. 40 

\ .. 
1-

' I I 

I ...... 
'W l!..l 

r\ l· u 
a: 

\ I w . 
0. 2J 

\ 

10 
,, 

' 
.. .......... . 

0 
em 100 50 10 5 1.0 0.1 0.05 :: 0.01 0.005 0.001 

GRAIN SIZE IH MILLIMETERS 

[aoJL GRAVEL SAND FINES 

~FG 
CotSLES 

COARSE I FINE COARSE I MEDIUM I FINE SILT SIZES !CLAY SIZES 

S.::BI/-Ki H 0. ELEY. 00 o:PlH NATWC LL PL PI CLASSIFICATION 
GRAIN. SIZE DISTRIBUTION 

W2-7 351 Brown Clayey SAND JOB NO. 
4483-129A 

SOIL B. MATERIAL ENGINEERS, INC. 
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~-

w'( l:.. " ~-:':Jr.: 
~toni tor lvt:ll 1\-~ 

l. 

t>c~rest ro·o~n:-;:;T-L=e~n:.;:i:;.:o=-r=--~"7:"---;-;-~---,--=----=----county: Ca ldwe 11 
Singer Co. PlQnt No. 3 Near Virginia St. d ------~L-e-n~i~a~r~.~N~.C~.------~-
--~~.,~~~~~~~~~~~~-~~--~~--------Qud rAngle tlo. ____________ __ 

(i<c.•:l,Cc.~.~.~nity or S~ci\'ision o.nc! Lot llo.) 

2. oh~tR: ___ ~S~i~n~g~e~r~C~o~r~n~p~a~n~y~--~---------
P.O. Box 1588, Lenior, N.C. 28645 ) • .MlDR..CSS: 

~- ~OPv~RkFHY: drA~~slo?e,hilltop,!lAt(circlc one) 

s. usx: or r:x:u: ~loni taring DJ..Tt: 8/2/83 

6. OOI:S Tt: IS \."ELL ~PLJ..Ct .k1\ l:Y.l STill:; h"!:LL? No 
----------

CEPTII 
f"R0-1':--TO 

Well Grid No. J47-g' 
ORILLINC LOC 

FORHJ.TIOII DESCRIPTlC 

See attached log 

7. TC".U. OL.PTlf: 20 ft-.1c rYFz: o11 ~Tilao: ~lud Rotary 
------------------------------------------

8. f"OR.'1J..TION Sk.".PLtS COLLECTED: 'lt~NO 

9. CASlliG: Depth Inside \:All thick. type 
Dh. or \:t:ight./ft. 

Fro111 0 t.O 10 h:2-in Sch. 40 PVC --

10. GROUT: Dc:pt.h Method 

Fr 0111 0 t.o_6_t t Por-t 1 and Ce=-m~_..;:G:..:r:.:a:..:v:..:i:..l::..Y~....-__ 
6 8 l.lcntcnite ~ Gravity 

ll. SCRJ:Cl: Oep t.h Dh. Type ' Opening 

PVC 0,015-in 

12. GRAVELl D~pt.h Si:u: Mat:eria.l 

Fro111 __ 8_t:o 20 tt: ____ _ Quart'! sand 

1). H.\TER %01:1:5 (depth} 1 10-22 ft; 26-35 ft • 

lL 

15. 

16. PUKPIUG WJ..TER Ll:VELI_N_A _____ tt. 

a.Ct:er ______ houra a.t: _______ 9PD• 

l.1. CJJLORIIIhTIONs Type ___ N_O_N_E_.hlnount ____ _ 

18. WhT£R OUAL1TYI ________ T~£RATUR£(0Yt_____ 

TYPc _________ capa.cit.y _______ 19P"'lRP ____ ___ 

M~kc ____________________ Int~a Depth.~-----

Airlin~ Oc:pth _________ _ 

11 Aaa~~lonal space li neeaed, use b~ck of xor 

LOCATION SIU:TCll 
(Shou 415taacc to ouchar•4 roads, or other ~p raCarcoca ~'a! 

( 

See attached map with lacal:ion of all 
1nonitor \~ells at sil:e. 

::a. l!J.S TilE o;."I'J:R DEI:N PROVIDI:D .k COPY OF TillS Rl:COitD JJID Illl'OR.'1.tD OF 'l'lll: DZ:PAllTKENTS IU:QOifU:.~liTS k' 
k!:COI"-u..£11 OJ.. T 1 011 S? __ _,)':t-J:e:.::-=:..... ______ _ 

2 1. R!:l'..AMS \~e 11 used for moni taring purposes only. 
I do hereby carti!y that tnis wall wa' conat.ructud ~n accordance with N.C. Wc:ll Con•truct:lon 
R~9ulation$ and ~L~dArds ~d tnat thi5 w~ll r~cord ia t:ruc and exact. 

51 c::J..>...;;;£ Of co:;TJ'.ACTOi\ Of J..CI:I;T ..,x-:.; 
<: .• !.,,;, nririnll tn [)j ·ilinn of fnvlronmcnnl Mlnltcmcnt Jnd COP'r 10 well owncf 



'· 

0 IV I~IOi'. U• l ·, \ lt<.U.• ,. - ·', "~ .. 

1'. 0. &o~ ~16£7 - k.:-LEIGH, t-;,C. ~io1l 91S-i33·~0~l' 

::.;..!:...L:::: c:.:::-r;.cro~; Soi 1 f. l-!atcrial, EngA!x;. 110. 412 · ... t::...:. COJo:!'.:-~;u::-101: F::llu.lT uo. 
oTombT~. ·• 

l. I.!:L:. LC..:hTlO:I: (Sho~ sr.t:-:.ch o! t.ht: loc .. tion below) 

r:e:ar"n To.,n: Lenior county: Caldwell 
Singer CO.- P fan t No . .3 N e a r Virginia s t • d ·-

1
-,-•. 0-_--:=L-=e~n~i~o::..:r::..:.., ~N~. -=c:-.-------'--

--~~~~~=:~~~~~~~~~~~~~~~---------·Ou4 r~ns c (;..oai!,Cor..":''Ullity or Sl!!l:HviBon anc! Lot. No.l lV'ell Grld l'io. J4 I- gG 

2. o;..1:t:R: __ -:S:-=i:.-=:n~g:l..:e;.;r=-C::::.::::.o:.:.:m~p-=a.!.:n'..Ly _________ __ ORJLLJIIC LOG 

J. J-.D~r.!:SS: 
P.O. llox 1588, Lenior, N.C. 28645 DE:PTll 

FRO;:r--TO ~--------------------------------- fOIV'>.TJOl; D!:SC!IlPTlO. 
•· 'I'OPO:;r...t,;>HY: cra...-,valley ~.hilltop, flat. (circle one) _ _. 

s. 1.:st or ~:::LL: Noni toring oJ..Tt: 8/2/83 
c. Dv!:S THIS \.LLL ~P~c~ ~ r.r.lsTINc·~.~LL7 NO See Attached Log 

1. ro7J..L o.::rTn: 28 ft.. i\IG. T\'Pt on !-Xnoo: Auger 

u. fOP-"'.J.Tl or: SJ...".PLE:S COLL£CT~D: YE~lio·-

9. CJ..SIIIC: Depth ln!ide ~all thick. type 
Dia. or veic;ht./ft. 

rrom_Jl__to~!~ "-in Sch dO PVC 

10. CROUT: Do!pth Hatt:ria.1 Het.hod 

Frcm _0_to~ft Portland Cern. Pumped 

19 21 Bent.oni te Seal Gravity -- - lt aoo~~~Ona.J space ~5 n~coeo, USC b~ck Ot lOJ 

11. SCIU:OI: Do=pt.h Db •. Typo~ &. Opening 

ft. 2-in PVC 0.015-in LOCATlO!l SK.CTCJI Fr011~~L 
{~ov dtatAocc to o~ered ro•4•, or other ~p refereoc& pol• 

12. CRJ..VEL: Depth Size lia.teria1 

21 28 From _____ to _____ ft Quartz Sand 

. 
13. W~TER ZO~~S(depth)t 12-19 ft; 21-35 ft. 

1,. STATIC WATER LEV'EL:,l3.5t~p o! ca.sinq 

is~ft. above l~~ace ELrV:!JJLLO 
NA 

Casing 

15. "tlELD(CJpm) a. ______ HETliOD OF TtSTlliCl ____ _ 

u. PUKPIUC WATER LEV'ELI NA ft. 

after hourc at gpo. 

l7. CIILORliiATlOU: Type NONE hn!ount 

u. ~AT£1\ OUJ..l.lTYa n:.KPERATUR£ (°F) ___ 

19. p£~~ENT PUHP1 Date Installcd~--~N~Oa~NuE~-~-

Type ______ Capllcity _____ (<Jpml Bl' __ _ 

~•ke ________________ Int.akd Depth ______ _ 

Airline Depth ______ _ 

See attached map with location o: 
monitor wells. 

20. lih.S TilE CAIIII:R BEOI PI\OVIDC.O ;t. COrY or TillS 1U:COI\D AliD IIIFOIVU:D OF' TIIZ Dl:PJJ\TKl:trfS JU:QOIRIY.I:NTS 1.N 
Rl:C0!'1N:IIIJAT leNS 1 l e S 

21. ~.J.~--~~~~e~l~l~t~o~b~e~u~s~e~d~f~o~r~m~o~n~i~t~o~r~i~n~g~~o~n~lJY~·~-----------------------------
1 do her .. by cert. iCy t.hA t this vell '"''" • cons ~cted .ln .accordance with 11. C. ~ell Con& t.ruct.ioo 
r•.,c;ulation& and St.andards and th•t thia "'ell: record is t.rue •nd exact.. 



1. ~'LLL LO.:J.':'JO::: (She\.; O.ct.ch o( the: lt.Ciltior. tdo~o~) 

~etrcst lo~n:~~I~e~n~J~·ua~r--~--~~------~--~~-------county: ______ ~C~a~l~d~l~~e~l~l ____________ _ 

-~~S_i~n~g=e~r~C7.o~·~P~l~a~n~t~N7o'-.~3~n~e7a~r~V_i~r~g~i~n~i~a~S~t~·~, 1 Lenior, N.C. Q·.Jacir.i<nc;lo: 1 o. 
r~aci,Cc:::.:..nity or Su.!:lciivi:>icn Alld Wt IIQ.) hc-rr-G"'r=-:"l':'dr-Nrr;;o:-.--,J...,4r-/T'--=-g'r-

Sinner Company 2. o;..,:tR:. ______ c. ________ ::...____::...._ _____________ _ 

J • .kDor-ts s: __ P_. _o_. _B o_x-==1 5_8_8_!..., _L~e:..:n.;..i_o_r__;,N.;..·:.....:C:..:·=----=·2:..:8:..:6:.....:4:..:.9 
•• ~O?O~kkP~: cra~,~:ilO?c,hilltop,fl~at(circle one) 

5 • us£ or ... ::u: ~!ani taring OJ..'!£: 8/3/83 
----wr---

6. D::>CS T!ilS ... ::LL 1-.CPLAC£ JJ; t:XlSTINC h'I:LL7 ------
1. TOTll C.£?TU: 30 · 3 RIG n'P£ OR Y.l:TllOO: Auger 

8. FORt'..;..TIOI; !:J~':PLI:S COU.l:~T£0: YES X 110 ------
~- CASIIIG: Do:pc.h Insida: \:all t.hick. type: 

oiA. c.r weisht/fc. 

rxo .... _O_to 25. ~t2-in Sch 40 PVC 

l 0. CI\Otrr; Oc:pth Hatt:rial Hll:c.hod 

FXOII_Q_ to__l_9_ft Parr 1 and Cce.uml-. ___ p~!IJ.LIDLJ.Pl.----

ll. SCJU:!:II; D.:pt.h Di&. 

Fx011l25.~0 30.3tt 2-in. 
Type ' Opening 

PVC 0.015-in 

D!:PTII 
FROI':-.---TO 

DRILLING LOC 

FO~~TJO~ OtSCRIPTl 

See ar.tached log 

LOCJ.TIOH SKETCll 
(Shov dhtooc:c to 'DuJ:!urcd rooch, or otho:r ""'P rc{creDCc 

ll. CAAVEL: Depth Si:z.11 

FromE._~o 31 ft ___ _ 

H"tt!rial 

Quartz Sand 

ll. WATCJ\ 10l>ES (depth) a _ __.JL..7c....:-:.?:.-.!.] ......L.f...l:t_.;___.2:...:3:!;-:.3~5::!-.!.f.!:t:...&.., 

U. STATIC n.r.TER LI:V£La5. 5 t~l op. of casing 
-- .. ow 

+1067 
Casing ill_2._1ft. ~above llLl•d :;u.rt·.oce £U:V1_-_. 

15. 'tl£LD(gpa) &. __ N_A ___ t' . .£TBOD OF T£STlNG1 _____ _ 

NA 
l6. PUHPIIIC WI. TEl\ L£VEL; _______ .ft. 

aft~r _____ h.oura at ____________ gpn. 

17 •.. CJILOl\lti.I.TIOIIa Type NONE Moun,._ ___ _ 

lB. nii.TER OOlllTYI _______ ~Tl:I-'..PER.\TUR.£ (0 tl__ 

H • P tJII'..Al;I:IIT PUHP: DAte Ins t<>ll c:d. __ ,_N_O_N_E ____ _ 
Typc _______ Capacity _____ (gpm) UP __ _ 

Hakc ___________________ IntAka Depch~-------

}.irlino Dvptb __________ _ 

See attached map with locations of 
monitor wells. 

20. HAS Til£ O'ft11Cil laEt:lf PROVIDED A COP'/ OF TillS RECORD ~0 INFORMED 01" THl: DZ:PMTHENTS R.£QOIJUJ!l:liTS Ah 
H.I.:COri.w.£1;0J..TI~S7 ye:i 

n. noo..KAs Well is for monitoring use only 
I do ho:ro:by ccrtiCy 't-hat th.ls well .,_.,. construct.ec1 .ln accordance with N.C. Well Construction 
llo:<Jul.it.ion~ ,. 11 <1 ::t.And .. rl!s .o.nd t.h"t t.hi• well record .la true And e>eact. 



~.L.:.. ~~~at:-.o Co~II"Jr,...'l 

... ~c;····'· 
CM~AHVILLIC,. •. C. 

CLIENT The 
. -

Sinoer 

ADDRESS Lenoir, NC 

WATER ANALYSIS 

Como any 

I 

Job No. F-1003 

Dato 
8-8-83 flcoovc<l .. . . 

Dato 
... •. <'. ·. ~ .. :~:·.:~<· ·. · .. . 

Complclcd 8-19-83 -:." .. ·. #··:.· 

--.. ... -·. I 

Dato 
. , .. '. . . -

8-29-83. · .. • ..... : .. ·- Tr::uwni tt c<l ·: ..•. ·. ' .. -: . 
S:~mplo: An~ysis No. Id en tiiic:~ tion .. ............ - . 

I 40947 Landfill ~ton itari nq Well N-2 taken 11 :25 a.m. 8-8-83. 
11 40948 II II . ·- II NE-1 taken 10:15 a.m. 8-8-83 
JII 40949 II II ,, H-2 taken 12:10 a.m. 8-8-83 
lV 

v 
A.PHA Swd.:ud Methods UJcd unless othcswiJc notc:d. 

Coostirucats, ppm ILS I I I u .. I 1U lV v 
Calciwn ~ CaCO, 

Cll }If :li:Jlo:sium Mg .. .. 
z 

Sodium N:.. 0 It .. . 
~ _Pot:usium K .. .. < u .. .. 

Tot:ll Cations .. .. 
Dic:ubon;atc II CO, .. .. 
Carbonate co. u •• 

~ 
llydroJ.idc: 01[ II It 

VI 
z Chloride$ Cl Cl 20.6 4.9 14.4 2 

s..,l(ates so. so. I 13 12 14 ~ 
....: 

f" it r:ll.:$ 1\:0, N ., 0.1 0.86 0.43 
I 

Toral Anions 

Total H:1rdneu .. " 
All::illnity .!\lcthyl Or:1ogo . l 

tl II 

.-\lblinity Phcnolphth:L!c:ia II II 

pH 6.8 6.5 6.5 I 
Tot:al Soli<U (Dy Evapor:~tioa) 

Free C:ubon DiolCidc co. 
Silica SiO. I 
Tot:\.1 Iron Fe I 

. ~lang:uu:s.- I J..la I I 
Aluminum A} I ~ 

Phosph:ate I 1'0. I I I 
S"llitc: I so. I . .I 
Chcnuc:d O:~o"}'~l."n DcmnnJ (COD) 0 
Turbidity I 
Color I I 
Srwcific Conductivity mrnhos/cm 370 130 210 I 
Total Dissolved Solids I 238 207 I 215 I I 
Total Dissolved Orqanic Cbrbon 4.59 1. 93 I 3.19 I I 

n~m:ulu: 
I 

Oaskin 
Oy·----------------------------------.\o,l ,., 
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TABLE 1: QUAI~TITATlVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds - GC/MS Analysis Data (OR01) 

;,~ · r ~ • ;;~;:·:i:~~:·~,~~~~·~·~\ :~~~Y.!;:!\i~!.±111l;i~i§~;:1i:;l"*~Z£~1~~§~~~~~~~j.:~~~f~~~~l:J':~~~~ili~~~ffi~·:·J 
" 

Septtmbr.r 1i, 1953 



rEs r lNG ~~-ci ·c E'il r 1 F 1c AT 10/J -------------------------.. 

1 INTRODUCTION 

This report contains the analytical results on your water sample, WN2 830808 1125, · 
subml!ted on August 10, 1983. It is designed to satisfy the needs of your people at various 
leve~s In your organization. 

The r~sl:JI ts we obtained on your_ sample are presented In a tabular format Immediately 
after th1s _101roducuon. Included w1th the sample results, the quality assurance data on 
your spec1f1c sample are tabulated to verify the validity ot the results obtained. The 
quality assurance data Include those obtained on the surrogates, the blank, the spiked 
blank, the replica to and tha spikod sample (commonly known as matrix spike). Also 
presented In the quality assurance data report is the . .verification of the proper functioning 
of the Instruments used.·· The gas chromatograms and/or mass spectra generated in the 
analysis of your sample a.re Included in the Appendix of the report. The chain of custody 
record for your sample Is included at the end of this report. 

The established methods we used in the analysis of your sample are described In the 
Methodology section after the Results. In the analysis we followed a rigidly controlled 
Quality Assurancu Protocol. This Protocol Is described after the Methodology section. 

We hope our report format Is useful In assisting you to obtain pertinent Information on 
your sample. 

RESULTS 

The results obtained on your sample and the accompanying quality assurance data are 
listed In Table 1. The compounds of Interest are listed with their NPOES (National Pollution 
Discharge Elimination System) number, and Method Detection Limit (MDL) pu~lisMd in t~e 
Federal Register, December 3, 1979. When a compound Is detected below 1ts MOL It 1s 
reported in Table 1 as BMDL (Below Method Detection Limit). When a compound. is 
searched tor and cannot be found It Is reported as NO (Not Detected). The quality 
assurance data Include results obtained on the Method Blank, Spiked Blank, Replicate, and 
Matrix Spike analyses. However, since the Replicate and Matrix Spli<e analyses were 
performed on samples randomly chosen In a sample batch, your speclftc sample may not bo 
the selected ana. 

The data on the recovery of the surrogates In your sample and the certification of the 
GC/MS systems used In thl! analysis of your sample are listed in Table 2. 

The Chain-of-Custody Record on your sample Is also Included at the end of this 
Report. · 

---------------· ·--· ----------- ··- -- ----·------ . -------- ~--- .. 
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TABLE 1: QUAt~TIT ATIVE RESULTS 

Metals, C~1 anlde and Phenols Analysis Data (QROS) 
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1.-s 1 EST/NG And CERT/F/C,I,T/ON • 
\, 

TABLE 2.: METHOD PERFORMANCE DATA 

Surrogate Recovery- GC/MS Data (QR2.0} 

St J-··. mbtr 16, 19 BJ 
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TABLE 1: QUAt~TITATIVE RESULTS and QUALITY ASSURANCE DATA 

Acid Compoun'ds - GC/MS Analysis Data {QR02) 
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TABLE 2: METHOD PERFORr,{AI..ZCE D/., TA 

GC/MS Tuning Data- Bromofluorobenzene (BFB) for Vvl~diles Analysis (OR2i) 
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TABLE 2: F.'.ETHOD PERFORMAI~CE DATA 
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GC/f,~S Tu~lr)'g Data- Decaffuorotrfphenyfphospfne (DFTPP) for Acfds Analysis (QR22) 
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Stplembcr 18, 198J 

TABLE 2: J/.ETHOD PERFORJI.At~CE DATA 
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GC·/r\~S,.Tunlng Data- Decaf(uorotrlphenylphosp(ne {DFTPP) for Base/1--leui.ra!s Analysis (QR23) 
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T~STJNG .. r.£1 Cillr/FJCr.TJON 

•I 

~ .. tETHOOOLOGY 

The methods E!mployed in tha analysis of your sample are established EPA methods for 
prionty pollutants. Combined gas chromatography and mass spectrometry (GC/MS) was 
used in the analysis of tt1e organ1c compounds and atomic absorption spectrophotometry 
(AA) in t!1a analysis of the metals. 

For the analysis ot the volatile organic compounds. EPA tviethod 624 (Federal Register, 
Oace:mb.:r 3, 1979: page 69532) was used. The method can be summarized as follows: 
Helium is bubbled through a 5-rnl water samplo contained In a specially designed purging 
chambar ot ambient tcrnperJture. ThO purguabiO volatile organtc compounds are efficiently 
trans f e.rred from the aquaous phase to the vapor phase. The vapor Is swept through a 
sorbant column whare ttlc purgaables are trapp.;a. After purg1ng is completed, the sorbent 
column is he:ated and back flusht!d with helium to aesorb the purgeaoJes onto a gas 
cr.romatographic colurnn. The gas chromatograph Js temperature programmed to suparate: 
the purgeJblas which are then dt:tected wth a mass spectrom~;ter. 

For the analysis of the Acid and Base/Neutral priority pollutants, EPA Method 625 
(Faaaral Reg1ster, December 3, 1979: page 69540) was usea. The method can bo 
summarized as follows: A measured volume of sample, approximately l-Ifter, was serially 
extracted with mathyl-:ne chloride at a pH groater than 11 and again at pH Jess than 2 using 
a separatory funnel or a continuous extractor. The two mdthylene chlorida extracts were 
individually aried ana concentrated to a volume of 1 mi. The concentrates were injected 
into GC/MS sys tE:ms sQt specifically for the separation ana measurement of the priority 
pollutants. 

Qualitative Identification of the priority pollutants was performed Initially using the 
relative rt:tentlon times, the relative abundance of three characteristic Ions and their 
ra tics. The t:nttre mass spectrum was revlewea before an Identification was recordea. 
Quantitative analysis was performed using an internal standard with a single characteristiC 
ion. 

:u ' 
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.C. J G TEST lNG .tnd C f /IT IF /C A ,"JON -------------------------

ANALYSIS OF METALS 

AQUEOUS 

The determination of metals in aqueous samples was performed according to tho 
methods published by EPA in "Methods for Chemical Analysis of Water and Wastes,· 
EPA-60014-79-020, March, 1979, and Appendix IV of the Federal Register, December 3 
1979. Arsenic, selenium and thallium were de !ermined by furnace AA; silver, aluminum: 
barium, beryllium, boron, cadmium, calcium, chromium, copper, cobalt, Iron, magnesium, 
manganese, molyodenum, nickel, lead, sodium, antimony, tin, ti tanlum, vanadium, and zinc 
were determined by ICP emission spectrometry, except where lower levels of dete.ction 
were required: In these:cases (e.g. lead in groundweller monitoring samples) furnacG AA was 
used. The determinatio0 of mercury v1as performed by cold vapor AA. 

EP TOXICITY 

The determination of metals In aqueous EP Toxicity leachates was performed according 
to the methods published by EPA In "Tost Methods for Evaluating Solid Waste• EPA 
SW-846, July 1982, and Appendix IV of the Fed. Rog., Dec. 3, 1979. Silver, arsenic, barium, 
cadmium, chromium, le.:..d and selenium were determined by ICP emis~ion spectrometry. 
Mercury was determined using cold vapor AA. for leachates thcst are organic in nature, the 
analyses were performed accoraing to the methods described under MOIL/SLUDGE.· below. 

SOIL/SEDIMENT 

The determination of silver, beryllium, cadmium, chromium, copper, nickel. antimony, lead, 
and zinc in sediment samples was performed according to methods published by EPA In 
·Interim Methods for the Sampling and Analysis of Priority Pollutants In Sediments and Fish 
Tissue·, EPA 600/4-01-055, October 1980. Mercury was determined according to the 
sediment method published by EPA In "Method for Chemical Analysis of Water and Wastes·. 
EPA 600/4-79-020, March 1979. Arsenic, selenium and thallium were determined by 
furnace AA using nitric acid in a closed decomposition vessel for sample digestion. 

OIL/SLUDGE 

The determination of silver, aluminum, boron, barium, beryllium. calcium, cadmium. copper. 
·chromium, cobalt, iron, magnesium, manganese, molybdenum, sodium, nickel, lead, antimony, 
tin, titanium,.vanadium, and zinc in sludge/petroleum-based Si!rnples was performed by ICP 
emission spectrometry using a magnesium nitrate dry ashing digestiontechnlque. 

Arsenic, selenium and thallium were determined by furnace AA using nitric acid In a 
closed decomposition vessel for sample digestion. Mercury was determined by cold vapor 
'AA using the same diges Uon technique. 

~-------··-----



QUALITY ASSURANCE PROTOCOL 

The quality assurance protocol followed in tho analysis of your sampto ts based on the 
·Handbool< tor Analytical Quality Control In Wator and Wastewate:r Laboratories· 
EPA-600/4-79-019, llllarch, 1979; National Entorcoment Investigation Center Policies ana 
Procedures manual; EPA-330/9/79/001-R, October, 1979; and the recommended guidelines 
tor EPA M6thod 624 and 625. 

Our protocol calls for a higher percentage of quality assurance samples than the 
requirements of Method 624 and 625. The key QA elements for the analysis of priority 
pollutants are summarized as tottows: 

Method 62-1 

-In every block of 10 samples, analysis of 7 field samples, one blank. one 
spiked sample and one replicate ure performed. This amounts to a 30% 
quality control factor. 

- A minimum of three surrogate compounds are added to each sample In 
tt1a block of ten. 

- Blind quality control samples are included In field samples at a minimum 
of one every hundred samples. 

- The GC/MS is checked and retuned, If nacessary, every eight hours to 
ensure its performance on bromottuorobenzcna (8f8) meets tha EPA 
criteria. 

- A calibration curve for quantltatlon Is prepared using a minimum of 3 
concentrations of a standard mixture of the priority pollutants of 
Interest and 3 Internal standards (at a constant concentration). 

- The calibration curve Is verified with a standard priority pollutant 
mixture every eight hours. 

-Results meet the acceptance criteria given In Method 624. 

Method 625 

- In every block of 20 samples extracted, there are 16 tlald samples, one 
blank, one spiked blank, one sample spiked with the priority pollutant 
standard mixture and a duplicate field sample. 

-Five surrogate compounds are added to each sample In the block of 20. 

- Blind quality control' samples are Included In field samples at a minimum 
of one every hundr.ed samples. 

- The GC/MS ls .. checked and retuned, If necessary, every eight hours to 
ensure Its performance on decafluorotriphenylphosphine (OFTPP) meets 
the EPA criteria. 

- GC performance criteria as speciHed' In Method 625 are met before 
analysis starts. 

- A calibration curve for"quantitatlon is prepared using a minimum of 3 
concentrations of a standard mixture of the priority pollutants ol 
intcrcs t and 2,2'-difluorobiphenyl as Internal standard. 

I 

- The calibration curve Is verified with a standard priority pollutant 
mixture every eight hours. 

-Results meet the acceptance criteria given In Method 625. 



Analysis of Metals (Standards) 

-New working standards are prepared for each batch of samples. 

- Normal calibration Is performed using a blank and four standards that 
have been carried through the entir.e sample preparation procedure. A 
regression analysis is used to construct the calibration curve. 

- For each sample analysis In the standard a:dditlons technique, a three 
point calibration Is performed using u. S. EPA Methods for Chemical 
Analysis of Water and Wastes, 1979. Re_$UI ts are obtained using linoar 
regression arralysls. Any results obtained with a coefficient of 
correlation below 0.990 are considered erroneous, necessitating raw 
data editing or'sample re-analysis. · 

-Normal calibration curves are constructed using greater than or equal to 
S times the lnslrumental Detection Limit (IOL) as the lowest 
concentration level. .. 

-All calibration standards are analyzed In duplicate, as a minimum. 

- Independent reference standards are used to check the accuracy of 
calibration standards. 

-A check standard Is analyzed every ten samples to establish the validity 
of the normal calibration curve. 

--~ 

I 



Analysl::; o_f Metals (Sampla. lor ;:.11 mc.tals except 1-iorcury) 

For all homo eneous sarnete:s (minimum of 42% OC). each sample batch may includa up 
to 30 sample:s and ·1 e follow,ng ftxe:d numbt:r of QL: samples: 

- 3 Replica tas. 

- 2 Replicate spikes. 

- 2 Replicate independent re ( erencG standards. 

- 8 Calibration standards (processed using the sample preparation 
method). 

- 2 Blanks (using sample preparation method). 

- 4 Calibration standards (without sample preparation). 

- 1 Blank (without sample preparation). 

For all heterogeneous samples (minimum of 65% OC), every field sample In a sample 
batch is run in dupi!CiHe. A samples batch may tnclude up to 30 samples and the following 
fixe:d number of QC samples: 

- 4 Replicates. 

- 4 Replicate spikes. 

- 2 Replicate Independent reference standards. 

- 8 Calibration standards (processed using the sample preparation 
method). 

- 2 Blanks (using sample preparation method). 

- 4 Calibration standards (without sample preparation). 

- 1 Blank (without sample preparation). 

Ar}alysls at Metals (Sample, Me:rcury) 

For evarv matrix (minimum of 66% OC), all the field samples In each sample batch are 
run In duplicate. A sample bat~h may includd up to 20 samples and.the following flxea 
number of QC samples: 

- 3 Rap!lca tes. 

- 2 Replicate spikes. 

- 2 Replicate independent reference standards. 

- 10 Calibration standards (processed usrng the sample preparation method). 

- 2 Blanks. 



L l v lc~I/NG ~nd CEflTIFICAIION 

Chaln-o 1-Cus tody 

The chain-of-.cus tody procedure Is pan of our quality assurance protocol. We believe 
our chain-of-custody record fully complies with the legal requirements of federal, stato 
and local government agoncios <Jnd of tho courts of IJw. Tho rocord covors: · 

-labeling of sample bottles. packing the Sample Shuttle and transforrlng 
the Shut t1 e under seal to the custody of a shipper: 

- outgoing shipping manl r os ts: 

- the chain-of-custody form completed bY. the person(s) breaking the 
seal, tal-:fng the"sample, rosaaflng the Shuttle and transferring custody to 
a shipper; 

-Incoming shipping manifests;- --

-breaking the Shuttle's reseal: 

-storing each labeled sample bottle In a secured area:·· 

-disposition of each sample to an analyst or technician and: 

- the use of the sample in each bottle In a testing proceduru approprla te 
to the intended purpose of the sample. 

The record shows for each fink In this process: 

- the person with custody; 

- the time and date each person accepted or relinquished custody. 



REPORT APPENDICES 

The following appendices provide the support analytical data associated with your 
sample analyses. They aro arranged as follows: 

Appendix A 

1) Reconstructed totallon chromatogram of GC/MS analyses of your sample. 

2) The Individual mass spectra of all priority pollutant compounds which hav~ 
bG.::n ldenti lied as being present In your sample. 

3) The Individual mass spectra of the corresponding compounds as obtained 
from the standards. 

Appendix B 

1) The mass spectra of the calibration compounds, 4-bromofluorobenzene (BFB) 
and dec a fluorotrlphf:nylphosphine (OFTPP), as ontalned on the a a !e of sample 
analy~es. 

App6ndlx c [for plus 10 and SO% internal standard option] 

1) Spectra of tentatively Identified compounds, with their differences. 

Appendix D 

1) Subcomractor's report. 

n,ese data are provided to present a complete report on your sample and to provide ( 
the data on which analyt1ca1 decisions have been based. We hope this will aid you In your 
own analysis ot the data. 
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69 
70 
127 
197 
198 
199 
275 

- 365 
441 
442 
443 

42.4656 
e 
57.95 
.121875 
45.0844 
a . 
1 ee · · 
6.24375 
28.6688 
2.89375 
14.2625 
98.6938 
18.4938 

T E : 1 ~ -e in d i ca. t e s out of r an'g e ! 

ESS <RETURN> TO RERUN ••• 

30-60~ MASS 198 
< 2·~ HRSS 69 

< 2~ HASS 69 
40-60~ MASS 198 
< 1~ MASS 198 

·IlASE PEAK 
5-.:9'l. MASS 198 
1 8-30"~ MASS 198 
> 1·~ MASS 198·. 
< MASS 443 .. 
> 4 e~ MASS: 19.8 
17';'"23~ MASS 442 

~ t:-

1~8 

288 228 2-1€1 

I 
442 

483 423 

4B'3 42'3 440 
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CHAir~ OF CUSTODY FORI,{ (CC1) 

$~10~:----~------------------------~ 

r • ~ f'S>\.c: . .{~4 vq ' I 

Ptre edl Vt !I ( , sc ~ h~: ( ) -
c:}:tt O(.. 

SAMPL£ IDENTinCATlON 

r..::ncr~ ~ IF!-! I!OIQ13! l I I l 6,.-v! 
s-..u.. ~ 

\n.JI -M p.j_, f'S\a.orr. --(11) W'"t<>OO ~.ur-n. -{!) ~lex-"' - (\.) 

S...t - (S) ktt..wr. S-..1"-'t -- (II) ~tF"Bity -(P) T,...~Fa~lty- (T) 

o.Atau- (0) c--atlol'l 1>-olnt --(c) ~~Sra.-(C) OINt' - (.() 

~ 1111-121 I I I I I I I 1(2J~Io!~IK!ll 1 { lll2Js1 t,ll')lol 
Sour-c. C.:>d• Your S4mp~ Point lO Stot1 lXI\• S\011TII!>4 Oap"d Hou~ 
(from~} (lett j:utity) (m4/day/yr) C24GO hi. dWI} (c;<:~mpoait•) 
. 

WJ Ill OJ/ \J"!.Q I G 131 P! IJ [Dl5l1!5lt ,,, I OJ~ 13!0} 11131 I 10mplc: 

SHUTilt Ci5N1tN1S 
Somo:e aot~le C ondtlton Som:~ae _E_o:~le Conoa1.:on 

; 7t,.1._ 7 ll 1 '1'3 V.:l.. ......... . 
~ 7627 c=, -n e\. ,/ 

:1GD Mt V' 

r:7~7 T/3 / ~ ( 
... 

. 

C HAIU OF C US'T_Q[))'_ CHRO! ::c LE 

~ ~ &.r- (pmt) w.r, 801.4 tz:.. l)Qt&: y IL /f'3 -nm.: 7: IS" a-

y~~ 
1 I 

Sl i" crt.ur.: ~~I= o o:L 2. J-r{ lni.Gt:".: I' •- "" ... .,..., ~~'"''' ~ •~• ~•••• ~~ ~ "- .. no~ . 

Non>.: . ~ 

Cola: '1ltn4: .• #(~ . l' -"~•• ..,._ ""'"M" ~ •••• •~•••• •~m ~· '"~ .. n~ . "' ' 

w.m.: ' Sl~ur.:: 

Oat&: n-: ~ - " 
, ,._ ~64 IJ\••• motano1a 1n ;ooo cono!llo" lrom \II& aoo .... p.."o"-

~ ~'JWrl: 

o..c...: lW-.: Jl._...,na: 

$h.nu. s--.4 Itt: (ponnt) · W, r_._ Z /J-.S K u) 
!Xt\.a: ~'t /r-:r ,_, j2CO 

/ .J ..._ :J £1_ &-:,. L 
I 

~ " 
s-.1 i: 0 0 .)..;2..-Sj ?-. 

E'TC USC: ONLY Op.neel lty: fJ~ Oato; Y[!o/n Tlrne: L~=?o" 

s-•.1: J.J- 5S..L ~1\JCA'\: &iJ. tJJ I 

-. 
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CHAJN OF CUSTODY FORI~ (CC1) ~~ 
6. tMaiY ,·~o ,AJ 

SHIP 10: 

:[ 5e.vr,·~e Cn· ~ B~_·t_/ &sf,A; Zl(?_ s. PLea~y_yq Vr. ;.&\.: 

'Ity~ 

~ r3 t. -e_ UJ l2l. Ue I S c. ~ ( ) -7 

2q({;oc, 
SAJ~PL£ IOENTlflCATJON -

r ..:.llq-~ cw..: I f 1- Ill 0 I D !-'1 I I I I I ... 0r-~b .. . .. 
s-....~ 

.. 

w..a -M PJ.--/Str-m : -(/\) S..rloee lmf.oun~ -(I) L.,oJ... /Ck..- - (\.) 

S6l - (S) l>ottorn S-.dl........t -(D) -~- P'ntr.atr-nt roc11ty -(P) T,..crtm.n\ rac~lty - (T) 

0-.ttfod -- (0) c.-~on P.olnt -(C) ~ ~-&.-. Sta- -(C) oo- -M 

L2J 1»1-1.11 I I I I I I I lo L~ ~~l8161 .:-!L 101 ~lsl I111C1d 
$4~ Cod• Your Sompl. Point 10 S\ort D<rto Slor\ ~me Dop .. IS Hou111 
(tram~) ( .. I\ j:.~atily) (""'I ~tay 1'¥") (2400 lv. clo<Jo.) {compoJilc) . 
~ Ill 011 o-1~ I~ lSI PI lo 1sl115lcr Ill I o1~ ,s,oJ crm;>lc: I I 11131 I 

SHUTI!..E CONT_lNTS 
Som::~:e 2:~t~le I Conel!l1on Som:11e t!o~~le Cono1~1on 

~ 7627 Ei fo E3 . 

) 
·-

o. 

CHAitJ OF CUSTODY CHRO:~:CLE: 

~ Op.n.4 &;: (print) w. z. &sk..~ Dirl.: 0 ¢r;r3 1\-= 1/ :·3s-~ 
0 

(~ /J~ ~crt&.or-a: ) s.oJ f: 09.2 L f Is- ~c'.: .,/' 

I ncr.. raco,..o \11oM mcnotlo•o an soo:s CQnoruon trom Ll\o ~ !"non. 

Nome.: ~ ' 

Dcta: . n.n..: ~ 

I II-Cra1a rac.a,.ea 111 .... mcn.na•• an gooo conoro~on lram Ll\a o~ p.non.. 

tbne: I ~ . 
I 

Oat.o: n.-: llemoricr. 

I no-~ .. Ll\• .. moaa"o•• an 'ooo cono:\•on ltom Ll\e ooo ... ~,.on. . 

Nom.: ~oturw: . 
Date:: l\rne: ~ 

...... : 

s..•f• 

..<:oo/:!!!2 = ETC USE ONLY Op.l\ed ~ ~ta./ 
s-J J: d If(/ st CbMI\l!>'Y. ----''I.._.:S:J.JLrl!LO.£&::..-~~it-l:.d.~--------

-



LABORATORY CHAIN-OF-CUSTODY 

ETC Sample Nwnber(a) C7(p;;J.) ,C7t.l..o, C.7~7 
v • 

Relinquished By ___ fj~-~------~-------------------------------
Received By r:fi '~ . Date ~.J Time 7.' li /f.l<f-

Relinquished By -----------------------------------------------
Received By ______________________________ ~Date __________ Tirne ______ __ 

Relinquished By -----------------------------------------------
Received By Date Time _______ _ -------------------------------- ----------

Relinquished By ______________________________________________ _ 

Received By Date Time --------------------------------· ---------- --------

Relinquished By ______________________________________________ _ 

Received By __________________________ ~ ____ Date __________ Time ______ __ 

2~ R.A.RITAN CENTER PARKW.A. 'f • EDISON, HJ 00837 (2CTT} 225·S600 

__ j 



LABOR~ ";()RY CHAIN-OF -CUSTODY CHRONICLE 

ETC Sample Number(s) C7G;LJ, C 7bJ.t
1 

C 7 h;}..'i 

Sample Preparation For: 

8_2S21NeutraiiPCB's & Pest1C1des 

ACidS -
Metal5 

0 ther s --~-=--..1.-.J=Ctc""=-]r-"'----
Others ________ _ 

Others ________ _ 

'Ct···jrs ----------

Analyst Date 

82'71 
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-ETC ENVIRONidf:NI fiL. 

TESTING ;,nd CERTIFICATION 

INTRODUCTION 

Tlw:. r..?p•)l\ c.c>ntailh~ tl • .;. c,n.:11ytic.JI r.:-:;ulls or. your wato2r r.:)l•lPI-? .. \\IJE-1 ~:.;;o~··O-:'· lCil!''. 
sub11utt~cl or• Au~wst 10. 19;:::...~. It is dt?Si9r•.:-<llo satisfy tht? nc-.?cls. of yOllr p~C'pl~ c;t various 
l.?vt"IS in your 0r0c1ni:ci t1on. 

Th~ rasults w~ obtaini"c1 en your samplt- ar..? presanl~d in a tal)ul .. 'lr form<ll inulli::cli<:~lt?ly 
after thi~. introduction. lr,clu~i~ct v,•ith \h~ sampl~ results. th?. Clll~li\y as~urance cl.:do on 
your sp.?cific s<.amr:'l.? ;:,r.? tal'ulati!<l to v.o>rify the vallchty ,of th.:- re:sults obtair.etl. Thi! 
qu.;,lity assuranc.o> dZJ\.1 1n-.":luct,:, thos\· ol."~lc.in.:!cl on tho:: surr~. ... gal.:-s. the I)IJrd-.. tl • .:: spil· .::~1 
bLC:u1". 11·,,a re~lic:att?. <ll'ld tJ·,~ Spll.ed S81li1JII?- {COmmonly l.nown CIS IIICI\ri..: SPII·.el. AlSO 
prt?sentacl in th.:: quc;lity assl~(ance cfat;, r12port is tt·,e verHicJtion of the proper fln'lctiornr.g. 
of the instrumt-nts usacl. The gas cl'.roii•.Hograms and/or mass sp~ctra g.:nt-riJI.:!cl in the 
analysis of your samplE' are 'includt:~.1 in tha AppE'r'ldi, of lh~ re-port. The chc.in of custody 
record for your sample is included at the end of this report. 

' . ·-
The established methods we used in the analysis of your st~mple ar~ descnl)ed in the 

M..?thodology sec:tion after th~ Results. In th.:: analysis w~ followe~o1 a rigi~o11y controlled 
OuJiity Assurance Protocol. This Protocol is described af\~r tha r..'iE-thodology section. 

We hope our r,<!port forme~t is us~ft•l in ussisting you to oDtain pertinent information on 
your sample. 

RESULTS 

The results obtained on your sample and the accompanying quality assurance data are 
listed in Table 1. The compounds of int?.rest are lis\'ed •.vith their t.IPDES (Nalioni11 Pollution 
D1scharge Elimination Systen•) number. ant:l Method Detection Limit (MDL) published 111 tl"'e 
Federal Ri-gister. Deceml)er 3, 1919. When a con1pound is datected bt:low its MOL it is 
reportad in Table 1 as Btvl(lL <Below Mdthod Detection Limit). When a CO!llpound is 
se.3rched for and cannot be found it i~ r.?por'ti-d as NO (!'Jot Detected). The quality 
assurance data includd results obtclined on thi< Mi:-thod Blank, SpiJ,ed Btan'-.. R..?plk~ate. and 
Miltrlx SpiJ..e analyses. However. since· the R~plicate and Matrix Spi~.e an~tyses were 
perf or mad on samples r andoml~· chosen in a sample batch •. your specific sampl~ may not be 
tl"'e selected on.?. · 

The data on·thc recovery of the surrogates in your s3mpl~ and the certific3tion of the 
GCIMS sys-tems used in the analysis of your sample are listed in Table~. 

The Chc,in-ot..:custody Record on your samrle is also included at the end of this 
Rapor t. 
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:JQES 
Jmbe r· 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Volatile Compounds- GC/MS Analysis Data (OR01) 

.:::::· .·. :::·.:.·chain of. custody Data Requited for. ETC Dlita Management Summary Reports.-:-... ··.-.-:·:::: .. ,.:::-:·:.-:: .. :-... · 

,'~~~:;~:,1l,~~t}~~;;::.:~~t2;\;f:~~:j~:,~~~:~t.~;~~~;+~fE~~~f~f~;~:-~~~~1~l~·If: .. !", 
...... : • .-•. : ·-

7
: .•. · ::::-,.::::::_:>:::.:. .. ·:.:: .. : ........ ) .. ':.::. ':·.:·~ · · .•. _-: .: ·· Resu Its ··: :···':--:· 'r•f QC .Rep licZI te .-· .. · QC Blank and· Sp1 ked Bhnk QC Hat r 1x Sp 1 ke 

X ··.:·. ;_;:.;~\::,·:·_·ca.~:~'"1F.~/::::·:::·-/?::;.~ .. :-:·~:Ji-~:f?·~·:):·~·;;; ::}~~~!~X .~.::i:.t:·~~\\ :{~'Fi~r}i?i;· .}·s~~-~"J·':~ ::.:t:~. g!~~\r:.-:" \;~?.Add:d ·.;··:: ::x·=~~ .. :;:-= ~s:~~~:d: :<~Add:d · I 
··· · ·.-· :-.··.-:: ·. ··· ._. ............ ·:·ug/1:.-· .. :···ug/lf:· -:_-'ug/1 :··.,. -~·ug/1·:·:· .. ·:·ug/1'·::--... ::i·:·;·.ug/1·· Reeov. ugfl": · ug/1 Recov 

1~ mmm::·:::~·ij~J~~~:~{~!!!~i 
5V Carbon tetrachloride 
7 v c h 1 o rob en z en e .... ::·r:_.:.-,: .. .-·:·:.:::_::::·~~;:~:::~::~;g!;;::;::::~~~:::~::::~r~:;;:::Er 
3V Chlorodibromomethane 
i V C h 1 o roe thane .. ·. ·. ·:·.-.- .:· .;.; ·'·::.:":: .. :·:_:ip(::·::·~~;;;;~.;:':;i:~:?:~.:::~;: 

: ~ ~ h? ~ ~ ~ ( ~ ~ ~ h y 1 v 1 n .. ~- ~:r::: ~r-~~:~ ::r;3~t:?.:.:::;~::::;.:~:;:=:~=::r.~~;::. 
?V Dichlorobromomethane 
JV D l chI or od 1 f 1 u or ome thane .::~·!:~-i;:::!;::;::·:y::·;;?=·:;:-;.;.:::::-:}: 
IV 1 ,1-Dichloroethane 
i V I , 2 ~ D 1 c h 1 oro e thane .. : .. :·.:·:::/:~/:·:.;::;::::\);':_;,::~:::-:·::::;.<;~;;~ 
iV 1.1~Dich1oroethylene ...... ~ ............................ . 
7 v I . 2 ~ D 1 c h 1 o r o p r o p a n e :: ~~:;:,;.:·::~::.:::;· .. :.::;,:c.:.:.:;:·:.::,.::i .::~ 
lV I .J~DJchloropropylene 
? V E thy 1 ben len e . .·:·;::; .. : .. ,::~:; .;·:·. :::_::::~}:::;:~:L.~:;:,:;:::-::~;·:_.:::·:...-;~:.:::::;.:;:. 
lV Hethyl bromide . 
V He t h y 1 c h 1 o r i de ·"·::·:·:.::~:tii';--·:::;:·~:?;l~.::.:t;:':::~~_:::·:;~··i :~:~~~ 

: V He t h y 1 e n e c h 1 o r1 de . . .......... ~-... . .. .~ 
tV I I 2 2 ~Tel r a c h 1 o roe thane.,_.;_.,_. .. -'"·;,._.· ... ·._.·.-:::-·.: .. ;.:.: 

. ~ + ~ } ~: ~ ~ 1_ 0. ~ _o -~ .. ~-~ y t. ~ ."-... ~:j. :;:;:-~ ... :_,.,.. ·.;;~~-.;~·.;~.;~.~~;;:::~;,. 
, V 1 • 2 ~ T ran s- d 1 c h 1 oro e l h y 1 en e .................... ~ ·~~ 
· V I • I , 1 - T r 1 c h 1 o roe t han e ·::'::· :'}:<:::;:.:;:·~·:t:.:·_: .. >:;--\:~ 
:V I. I. 2~Trtchloroethane 
' V T r i c h 1 o r o e t h y 1 en e . · . ·::~::·::_:_~:~.-:":T:}::_:;f~: ~:>~ ·7::.~ 
V Tr!chlorof1uoromethane 
v v 1 n y 1 c h 1 or 1 de . · . :::. · ·'i .. -l··{ .::::;:. ?:i~:?.::·:z:.":E·i~::::: :::~}:~ 

t ~ • ,..,~ ... ~.-1·,;~ .~·.,do~ ···c c.o: .. L·f~·t· ~:.::::.:·;·:: :·:-'·:~:·:·;::::.:::·: .~· ···;·.:~: .. · .. ,..:.~:-~ .. 

... ·.:·· .... • ~::·· :·::· ..... ", . -:·:~~:::.}·:.:.:.:·~~·~:.~·:::.~:::·-::' ·:::: :. ·: ~:=:~=~·:::·.-:·:: :··~ ·:~:'-"·::· ·.~·- ::. > 

-::·:''· NQ:.-·.-.- ... :·::·.-··tOO:-::·:::·.-. ·:;;r.::: NO·r;•r· ,,."!'"'NO~:,· ., ........... ~ND-'·:..:::.-r::·z·:·x:+"J600 ·'t'' 85'".:.-·1 '.;-r'.·NO. :· ~ '·: 1600 :., 74-

=,,: ~::; ::
11 

~= iU~ i~~ : ~ '"" '"~ 160 "84"" c:. NO~ ;:c; 160 ,;~ - BB 

NO 0 · .. ~. ···'·~ NO ,_ .. ,. · ..... ·~~- NO ..... NO 

-:.:.~:::.::::!: y;-::::;\::{_:·:·l·:·::;~!'::f?~r::·r~~::: ··:.:~~r~=~~-~:=:~~~t::::l·:~~~~:~;?.:~~:~~;: .. ~· ·:~.:~·: .. ~~:-~2·:~:::~· :·t~.~~,:~::.~-~=:::~:1. :~~.~:·:.::·.~..:.·-·· ·· .. 
.~; :~:;--:·~·~. ~·;;~::· .. ::~:: .:l_::::~ :~:=~~::/f:~~:~:~::.~~::i·:: -~::·?i1,:~~~~;;:·¥"±"·1 ;-~~'7::~:~~F;. ":;;F:~.·. :.:::\:~.:~-~~:~·t~· . ~:r-;<;·::·v,:·i~:~;':'·l +t:~- ~ :· · ·:: ... : ·· ·· · 
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Acid Compounds - GC/MS Analysis Data (OR 02) 

);S·~ .~::.::· :(: ... ChaltJ ot custody Dau Required tor. ETC DltiJ Management Sum.mary Reportf ::.:.::~·:·:::·.:: ... :·. ·:::. 

~f~~7;:~~ t~~l~~j~~'~i1~~~~:f{l~~,~~~~71\~di~0}?.;;a3•0 ~0 ~,:~yj~J'.;;.:i· 
£T~ S~pJe ·tb·•:·~· ... "·:.,:·"' ... : .. : .,;·;:;·. Comr.uy:. ''.:!.l:.' ;.,.; '.':~~l.;l~<..;,.~i~.t.~i; .. ; •. :· .f"•cJH I y .~·;:: .. :;·. · S..,.pJ• oln1 .,; ·:.· D11e · .... T J~ne · .:'. lf?urt 

·:: · .. · Re su 1 t s .::.-:.:;, .. ... QC· Repl!cattf:···: QC Blank and Spiked Blank QC Hatr1x Spike 

~JP)ES 
.'~u~be r ·.:,:-jfjf.~~~t~;:~~~l:~f~t~ Sample I :.·. · · · '.:·-:.: .. 

::Con c en ~·. · .. :,.~.~.:·.: · Mo [ ::~:'=:· 
.:·.:.: .. : ..... ·:·. ·:;.;:. :0 .. o•.::: :.; .. 
·t.:·Fi i-'st··.{· ·,.;: Seco'nd·~·: . 

·.' Blank .. ,.,. · ··Amount 
·,., ·Oat a ,.:::•·:· ·.::·:·.'Added .. 
:·::;-:: u g/1 : ::·~:· ::·~· .. u 9 11 

... %. :'',:.:. UnspJked 
Extract 

·ug/1 

Amount 
Added 
ug/l 

r. 

lA 
2A 
J; 
4.\ -. 
·:~ 

: ·\ 
:.A. 

. 8·\ 
? ·\ 

1 0·\ 
lA 

2 - Ch 1 o r o ph en o 1 t.~·::·:~r.;;~~:i,;~:~~~;k~::.~:~i~r..::~~~: .. ~~;~~~:. 
2 •4 4 -o0 11 c h lh o r o1 phh en o 1

1 
..... ~ .... ,.,. ........ ~f:~: .... ·:~·,f:·:·:rr..,.:-·:··:·::~:,.:,1:: 

2 . " me t y p en 0 :.r .. -i_:§i:::::.:::;·.:i:.·i;;w:«.Z.: .;:.;.;.;;.:..,w;; • ..;: 

~ : ~: g f ~ f ~ ~ ~ ~ ~; ~ ~ e~~~i.~.:£~r:~~~~·::i.~.~~:.:;~;~~.E:~ti~.:~::~:z 
42 - NN 1J tt r o phh ee n" oo 11 . ...,.. .. ~·"""'·~·~·•·.w.::F;·::·~·:·::·J.:·:.:-.. 7·rw\v,·:::;:v:·::;.::) 

- r o p .·:-:· : :·'.~~,-;:=:,z"'.';.,;;.,'.l:,·~:.=-::.-=·:w=:.= 
o-Chloro-m-cresol ............... ,. ... , .. , .. ~, ...... w .......................... ,.,h,, 
P en .t a c h 1 o r o phe no 1.::i.;:;:~:~7.zm:·.;z~:·::~;·~i'fa~+';y ~ .. ~;:::&.\~;;e; 
ph en 0 1 . . ...• h .. .... l ...... .,.,.,_ .. w:v•: ... ·:.~·w ::.v ..... ..., 2 4 6 T·r·!chlorop eno .. .,., ....... ",·····" .. ,.. .... ,.~ ............. ~., ... . , .• - . :<w::·.·i::·:m:~·»it~ .. , •• A .... v .. c •. .-:·:1 

. c.~. ·;~b~.·;.~·;;·i.i~~~~;,~~)~·i";wr;~'L~i~~~:~r~~=;~~~:~~.f'~~±:~~.:; 
: ... ·::·~ ~~-:::.:~:;:-:~ .. :~::1. ~::-:i:~=;~~~~~±:~~:±:i:f~~:;t:~~:~?i(r=·:r:~=·~~.~~iiJ~. 

·.::-r··:~I.~-=~~ ·:?~~-: .. -;;.~:~:~:~·J~~.}ii~=~~:~~~=~~i:t~~I&~~~:::s~-~:i~~~z:: 

•; .;:: :\ -~~~~~/~.~.:~.~~=~~~~~*{:~~~~~t.~~~:.::~-:t~::i·:==~*~~:~~~~S:£ 
·.: :: :. ~~:.~~~~~:.~·z.; 'i i;j~;~~;~t~:g.:J:«~~~~~~~~~f·:~~~~:~·[~§:G~: 
· -·: ... :·· :~::.-:~:;: .~·:.1::±f~·:i:r.~:.:t"~~~ .. ~~~::.:r~~~t~:~::::r:~=-:~::;:·~~ .. ±:::::.:.:}~~~~ 

0 ::~·~= ... :~00 ~::·~~:·oi~:~Z;~'~f~~~~~-it~~:::~i~:~~=:~:~;:~~~:~~::~::~!&~~ 
: .... ::.;~· ;.: ·~:::·~~:i:·:~~ .. ~~t~~~·~:fffi:~.;~·~~o[~rz:-~f.&:~~:~~l·:·~t:~==~~~:~ 
. ·· : .: .~· :;:: :: ·: .. :~ · ::::::-·~;~::::tl~-.;::~~~~~~1:1t.::.~I~~I;.:~2~::~~;:~:~::~ :~:;t·f-f. 
.. .. o:.:.:z.~;. ~·:-~ ~-(: ·i· ·~:.~r~i:~~!.~~~:~£j;:i=;.;~~=-i'~-:~·:i}:·~::;·:i:~::;::~o 

· ... ~=.;· ... :;:.~~:·· ~ :-:.~~~: ;-::~~·=·=;::g::~~~.;~::~::!=I~?1~·~~i·~r~~i·~~~~·~t:st1· 

~ .... := .. :.;:.::: ~ 0 :~.;::;:;:;f.:.~~::~~~·~.;:·:·f~~~·~~·~;~:.~?:~··:'+::.:~~it:.;~~:: 

::·:·· ug/1 ·i:,.:.: ::~:·:tug/1 ::·':': 

. :~fr;; .. ' Wo· :'}:lfZf:; .:~~.t~·~ ~ ~.~Ji?~ . 

{r£~f. ~g.~~t ::~~£:~·~g~r~~;. 
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TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery GC/MS Data (QR20) 
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Auguu 25, !9cJ 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data - Decafluorotriphenylphosplne (DFTPP) for Acids Analysis (OR22) 
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"::STING 1nd CERTIFICATION 

' ) ·-- Sepa •• nber 3,1983 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Base/Neutrals Analysis (QR23) 
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)~22 CC/Mt C ~~C tUD x~7 

se 

68 

-:::.·~n 
~ • 1 3 

28 

(1 

•' 75 

5(3 

~B EPA CRITERION VERIFIER 

: 7384 
:TRUM: . 27 

50 
75 
95 
?6 
.l73 
l74 
l75 
l76 
l77 

Rel. Abund. 

29.0969 
54.3313 
100 
6.875 
0 
65.2531 
5.17813 
62.8063 
4.80313 

:1 ~**' indicates out of range! 

~ i; 
'S <RETURN> TO RERUN ..• 

I 
95 

140 

Criterion 

15-40/. MASS 95 
30-60Y. MASS 95 
BASE PEAK 
S-9/. MASS 95 
< 1/. MASS 95 
)50/. MASS 95 
S-9/. MASS 174 
>SO/. MASS 95 
S-9/. MASS 176 

174 

160 18(3 



DfTPP BKSD ~243 830821. l 

j'"" 
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66 

~0 
77 
1613 

60 

77 
127 

1 1 0 

80 tea 128 

186 224 
148 167 

140 !60 180 200 220 

sa CAL I :SRATI OH C 011PCJUHD, DECAF'L UCJROT R I PHE HYLPHOSF'H I HE 

.;42 
ACID fRACTION 

275 

J. 
296 323 

I .. 
I I I I I I I I 

20 

a 
280 301) 320 

I EPA CRITERION VERIFIER 

21 592_ 
"RUM: 1 

5S 

:7 
.'7 
·a 
•9 
·s 
.s 
1 
'l 
"-
-3 

Rel. Ab und. · 

30.8344 
0 
43.6594 
0 
SO. S7S 
0 
100 
5.33125 
19.7406 
2.45 
6.91562 
50.8656 
8.?3438 

• I 
3~e 

) ~:J:t: 1 indicates out of range! 

<RETURN> TO RERUN ... 

I 

365 377 403 

I I I I I I I 

360 3e~ 4(1(1 

Cri1erion 

30-60/. HASS 198 
< 2/. MASS 69 

< 2.:! . MASS 69 
4 0 _..6 0 % MASS 1 9 8 

.< 1/. MASS 198·· 
BASE P EAI< 
S-9/. MASS 190 
10-30/. MASS 198 
) 1/. MASS iS'S 
< MASS 443 
) 40/. MASS 190 
17-23% MASS 442 

423 
I II 

I I I I 

420 440 

2 cc ........ 
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1~8 
9Gl 69 

613 127 

4~ 11'3 

'"'16 8 
186 224 213 

148 

I I 

sa to a 120 HO 160 180 2ea 220 
I:iQl G 
3.kl£\ 68 

H30 

80 CRL1BRRT10H COMPOUND, DECAFLUOROTRIPHEHYLPHOSPHIHE 

60 
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2e 296 
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260 280 300 
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BASE/HEUTRAL FRACTIOK 
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3213 340 360 3130 

Mass Rel. Abund. Criterion 

Si 
68 
69 
70 
127 
197 
198 
199 
27S 
'36S 
441. 
442 

~43 

E: ''**' 

59.9313 
1.405 
70.5094 
.2031.25 
47.525 
0 
100 
6.371.87 
22.1031 
2.30625 
13.6281. 
95.2531 
1.9.1875 

indicates out of range! 
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< 2X MASS 69 

( 2X MASS 69 
40-60X MASS 1.98 
< il MASS 1.98 
BASE PEAK 
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} il MASS 198 
< MASS 443 
> 40X HASS 198 
17-237. MASS 442 
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- Absorbanc~ of full scale standards must be within -11- 25% of nominal absorbance. 

- Duplicat~ calibration standards at four dlffcr.:nt concentrations are run with each 
batch of customer samplas. 

- AI least one intersample standard is run for each 20 customer samples. 

- Gain and carryover stanclards art: analyzed at the end of each run. 

Analysis of 2.3. 7.8-TCDD (Dioxin) 

A routine·GC/MS scan for 2,3.7.8-TCDD (Dioxin) using Method 625 has a detection limit of 
approximately 10 ppb in a water matrix and 330 ppb in other matrice?. The highly toxic nature 
of this compound may require analysis to one part per billion or lower. To reach this level of 
detection requires added safety pr.ecautions for laboratory personnel, dedication of a 
laDora tory to such analyses, and special OA/QC techniques. 

ETC has installed a high hazard laboratory adjacent to Its main building for analysis of dioxin 
and other high hazard materials. The extraction techniques are rigorous. Analyses are based 
on Selected Jon Monitoring (SIIv1) and show dioxin concentrations as low as 0.1 ppb in water 
and 1 ppb in soils or sediments. Sllv1 is essential to accurate quant•tation of 2,3,7,8-TCDD 
since there are 21 other isomers with the same mass. 

The QA/QC program consists of analyzing: 

- each sample after spi~:lng with a stable labeled ractioactlve (Carbon-13) analog of 
TCDD;· 

- a clean sample spiked with ·native· TCDD supplied by the U.S. EPA Las Vegas 
laboratory; 

- a replicate sample: 

- a replicate sample that has been prepared using a Soxhlet extraction; and 

- a method blank. 

Chain-of-Custody 

The chain-of-custody procedure Is part of our quality assurance protocol. We believe our 
chain-of-custody record fully complies with the legal requirements of federal, state and local. 
government agencies and of the courts of law. The record covers: 

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle 
under seal to the custody of a shipper; 

- outgoing shipping manif~sts: 

- the chain-of-custody form completed by the pers~o(s) breaking the ?hutt~e seal. 
taking the sample, resealing the Shuttle and transfernng custody to a sh1pper. 

- incoming shipping manifests; 

- breaking the Shuttle's reseal; 

- storing each labeled sample bottle In a secured area: 

- disposition of each sample to an analyst or technician; and 

- the use of the sample in each bot tie in a testing procedure appropriate to the 
intended purpose o! the sample. 
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Samples are analy,ed in batch•s of 30 or less. For batchos in which"'" sample matrices ace 
heterogeneous. the.QC program is a minm1urn of 65% and consists of analy:?ing: --

- each of the 30 customer samples in duplicate: 

- 4 Replicates: 

- ~ Replicate spil- es: 

- 2 Replicate independent reference standards; 

- 8 Calibration stan.dards (processed us!ng the sample preparation method); 

- 2 Blan"s (processed using the sample preparation method); 

- ~Calibration standards (without sample preparation); and 

1 Blank (without sample preparation). 

Analysis of Mercury 

To analyze samples for mercury we group them by matrix In batches of 20 or less. Our QC 
program is a minimum of 66% and consists of analyzing: 

- each of the 20 customer samples in duplicate: 

- 3 Replicates: 

- 2 Replicate spikes: 

- 2 Replicate independent reference standards; 

- 10 Calibration stand~rds (processed using the sample preparation method); and 

- 2 Blanl-.s. 

Analysis of Pesticides. Hr:rbicides and PCB's (EPA Method 608) 

Pesticide, herbicide and PCB samples are grouped in batches of 16 customar samples or less 
according to the type of analysis -to be performed. The·OC program for each of tt-.ase tt'orec 
types of analyses is a minimum of 20% and consists of analyzing: 

- 1 blank sample; 

1 spiked blank sample; 

- 1 replicate sample: 

- 1 replicate spiked sample: an_~ 

- 1 blank QC sample for at least each 100 samples analyzed . . 
The GC instruments are tuned daily to meet perfo'rmance criteria in Method 608. Because 
Me !hod 60o lacks data acceptance criteria, ETC has developed Its own upper and lower 
quality control limits. When a test rf:sult 1 ails outside the control limits, the test is re-run. 

Analysis of Cyanides and Phenols 

Cyanides and phenols are analy:ed using a Technicon AutoAnalyzer II GT. 

( 
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- E<.Jcl·· GC/MS is checked ancl retuned. if necessary, every eight hours to ensure that 
its ptlrformance on decafluorotrlpl.t:nylphosphlr•E:: tOFTPP) mcets tht: EPA cntE:ria. 

- A calibration curve for quantilalion is prepared using a mixture of standards 
composed of either the Organ1c Acid or Base/1-.Jeutrar E'\;tractable Compounds at a 
n11nimum of 3 concentrations and using 2.2'-dlffuorobiphenyf as an intGrnal stand<Hd. 

- The calibration curve is verified with. a mixture of priority pollutant standards every 
eight hours. 

- Results are compared to the acceptance criteria given in Method 625; any that do 
not meet the criteria are re-analyzed. 

Analysis of Metals 

- I.J~w standards are prepared for each batch of sample·s. 

- Normal calibration is performed using a blank sample and four standards that have 
been through the sample preparation procedure. A regression analysis is used to 
construct the calibration curve. · 

- For. each sample analysis that requires the use of the ·method of additions· 
technique, a three point calibr.ation is performed using U.S. EPA "Methods for 
Chemical Analysis of Water and Wastes, 1979". Results are obtained using linear 
regression analysis. Any results with a coefficient of correlation below 0.990 are 
considered erroneous, necessitating raw data editing or sample re-analysis. 

- In constructing the normal calibration curves the lowest concentration levels we 
use are values greater than or equal to 5 times the Instrumental Detection Limit 
(IDL). 

- All calibration standards are analyzed in duplicate, at a minimum. 

- Independent reference standards are used to check the accuracy of calibration 
standards. 

- A check standard Is analyzed every ten samples to validate the normal calibration 
curve. 

Homogeneou$ Samples (except for Mercury anillyslsJ 

Samples are analyzed in batches of 30 or less. For batches in which the sample matric&s are 
homogeneous. the OC program is a minimum of 42% and consists of analyzing: 

- 3 Replicates: 

- 2 Replicate spikes; 

- 2 Replicate independent r~ference standards; 

- 8 Calibration standards (processed using the sample preparation method); 

- 2 Blanks (processed using the sample preparation method); 

4 Calibration standards (without sample preparation); and 

- 1 Blank (without sample preDaration). 

Heterogeneou: Samples (except for Mercu1y ~nalysis) 
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TEST lNG c.na CE R T IFJC AT ION --------------------------

Quality Assurance/Quality Control Proceedures (OA/OC) 

ETC bases its quality assurance protocols on the following government guid~lines: 

• MHandDook for Analytical Quality Control in Water and Wastewater Laboratorit!c.-" 
EPA-600/4-79-019, March 1979; ~ ' 

• National Enforcement Investigation Center Policies and Procedures manual· 
EPA-3301917~/001-R, October 1979; . . ' 

• the recommended guidelines for EPA Methods 624 and .625. (federal Ragiste:r, 
December 3, 1979, pp. 69532-69559); and 

• "Manual of Analytical M.:thods for the Analysis of Pesticides in Humans and 
Environmental Samples," EPA 600/8-80-033, June t9aO. · 

However, we have modified our protocols to provide a higher level of QA/QC than the 
QLJidelinas require. For e~ample, we analyze a higher than_required number of quality control 
samples and we pay especially careful attention to the certification of the "reference 
standard" compounds we use in analysis. Below are listed the key QA/OC elements for the 
methods we use to analyze priority pollutants. 

Analysis of Volatile Organic Compounds (EPA Method 624) 

- Each batch of 13 samplas consists of 9 customer samples (at maximum), ona blank 
::..:unpiE:l, UIIO:: ~piked L..iC!nk, one S!)il-.~d ::>uiii!Jit: iin.:J ant: rc!Jii\..<J lt: ::><JIIIjJic. Tl.is olllvulli::. 

to a 30% quality control factor. 

- Three surrogate compounds are added to each sample In the batch of 13. 

- At l_east one blind quality control sample is introduced to the laboratory for analysis 
for each hundred sampl&s analyzed. · 

- Eacl., GC/MS is checked and retuned, if necessary. every 8 hours to ensure that its 
performance on bromofluorobenzene (BFB) meats the EPA criteria. 

- A c.:Jicration curva foe c;uanritation is pr~;pared using a mixture- of Vclatil.:: Organic 
Priority Pollutant •standaras~ at a minimum of 3 difft!rent concentrations and using a 
mixture of 3 internal standards at a constant concentration. 

- The calibration curve is verified with a mixture of priority pollutant standards every 
8 hours. 

- Aasults are compared to the acceptance. criteria given in Method 62-4; any that do 
not meet the criteria are re-analyzed. 

- Each batch of 20 samples consists of 16 customer samples (at rnaximum). one blank 
saml)la, one spil.;ed blanl-:, one sample spiked with the priority polllltant standard 
mi:-.. ture and a duplicate customer sampl~. This amounts to a 20% quality control 
factor. 

- Five surrogate compounds are added to each sample in the batch of 20. 

- At least one blind quality control sample is introduced to the laboratory for analysis 
for eacl' hundred samples analy:ed. · 

( 
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REPORT APPENDICES 

Th.? followinn ar:-pcnctices provicte: th.?. support analytical d..'lta associc.t~<t w1tt. your 
sc.mpla .;n.;tysa$. 1h.ay ara arran92<1 as follows: 

Appendix A 

1) Raconstruct.::d tot<JI ion chromatogram of GC!lv1S analysas of your san1plc. 

2) The individu.31 mass spactr<J of all priority pollutant compounds wl·.rch h.:,va 
been idanti1ied as Dainn present in your sc;n1ple. 

3) The individual moss spectra of the corresponding compounds as obtained 
from the standards. 

Appendix 8 

1) The mass spectra of the calibration compounds, 4-bromofluoroben:ena (BFB) 
and daca fluorotriphanylpl)osphine (OFTPP). ;:~s obtained on tha dati: of sample 
analyses. · 

Appendix C [for plus 10 and 50% in tarnal standard option] 

1) Spectra or tentatively identif1~d compounds. with thdr diffarences. 

Appendix D 

1) Subcontractor's report. 

Tht:se data are provided to present a complete raport on your sample and to provide 
the data on which analytical deCISions hava b-:.:n Dasi:d. We hope this will aid you in your 
own analysis of thad.:. Ia. 



ETC ENVIAOIIMENT A!. 

~ Chain-o~::~:,t::~" CEr.T<F<eAT/On 

:•) Th~ chair.-of-cust.Jdy procedurt: 1S part of our qu.:.l1ty asSLiranct' protoc01. w"" be:li.::ve 
ou1 chau)-o!-custc,dy rc:cord fully co••l!•ilt:s wilh !h.:: leg(JI r.:-qtnren•el·ds of fed.::ral. slat.:: 
andtoc.:;l gov-:rnm.:nt c:.g..::nc12s ar.d ol th.:> courts ol law. The recorcl covers: 

·.~ -. 

- lal'\t:llll\J of S<imple bottles. paching the Sample Sl.uttle and transferring 
the Shuttle une12r se<.d to tile custody of a shir.per: 

-outgoing shipping manilt:sts: 

- the chain-of-custody form completed by the person(s) bre81-.:ing the 
seal, lol-.m£1 the' s<::~n.ple. re:sE:aling 111~ Shu\11.:! and transferring custody to 
a Sl'\ipper: 

-incoming shipping manif.::sts: 

-storing each labeled sample bottle in a securE:d area: 

- dispOSition of each sample to an analyst or technician and: 

- the use of the sample in each bottle in a testino procedure appropriate 
to the intended PLirpose of the sample. 

The record shows 1or each lint.. in u·.is process: 

- the person with custody; 

-the time and date each person accepted or relinquished custody. 
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Analysis ol Metals (Sample. lor all metals except Mercury) 

For all h01l10llc?i1t-~'u::-. S.jtn l~s (minlllllllll of -l:?'lo ('C'. eac:h SJillPI~ l'::S\cf·, may iroclucl~ up 
10 30 Sco111ri<:S .:11·,~1 ti.~OIIvv.J(J9 fi'.dl rollllll).::f 0 U•~ $JIIl1Jit?S: 

- 3 R~plica tes. 

- ~Replica t.: spib2s. 

- ~ RepliCCII!? in<l.:'p~nd~nt r.::far.=nct- standards. 

- 8 Calibration standards (processed using the sample preparation 
n1etl1od). ·· 

- 2 Blanks (using snrnple preparation method). 

- .:l Calibration standards (without sample preparation). 

- 1 Blanl-. twilhOtlt sample preparation). 

For all hl?teroqen~?ous samples (minimum of 65% QC). every field sample in a sample 
batch is run 111 duplicate. A sample bater-. may includa l•P to 30 samples and the following 
fixed numb~r of QC samples: 

- -1 Replicates. 

- 4 Replicate spil,es. 

- 2 Replicate independent reference standards. 

- S Calibration standards tprocessed using the sample prep~ration 
m&thod). 

- 2 Blanks (using sample preparation method). 

- 4 Calibration standards (without sample preparation). 

- 1 Blanl-: twithout sample preparation). 

Analysis of Metals (Sample, Mercury) 

For everv matri.,. (minimum of 66% OC). all the field samples in each sample batch are 
run in duplicate. A san•ple L)3lCh may includa up to 20 samplas and the following fl>..ed 
mm1ber of OC sampl~s: 

- 3 Replicat~s. 

- 2 Replicate spit-:es. 

- 2 Replicate independent reference standards. 

- 10 Calibration str,ndards (processed using the sample pteparJtion method). 

- 2 Brant..s. 

-·----------------------
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Analysis of Metals (Standards) 

- 1-JNiu.:,l c~=.libr.Jtion is pdform~d usi119 <J l)l;:,nk and four st;;·,r.dc1rds that 
h~ov.:.- l1o?~n CJrri~d tlor0u91, the o?ntir-1? Sample prep.:;rc:.t•on proc~durc. A 
reoro?ss•on 3n.:,lys•s is usc-.:1 10 construct u·,,:, c.alil'ratio.-, curve. 

- For ~<•Ch s<Jn,ple: an;:,l~·s•s in tha star,cfJrd ao:1clitions lc.::hniquo?. 8 thre:.:: 
pou11 cal1bratron rs perfonucd using U.S. E..PA M2t1·.ods for Che:n.ical 
Analysis of Watt>·r anu W.;ste:s. t9/9. Results ua ol)loinecf using line.;r 
regression anJly.sis. Any r.asults obtain~d wru·, a co.clfr.::i.ant of 
corral,1 lion below 0.990 ore consider ad erroneous. nc-cess1ta ling raw 
dcilo o?ctitirag or sample: rE--analy·sis. 

-Normal calibration curves are constru.::te:clusing greatt?r th~n or aquul to 
5 times th~ lnstllllll?nt.:;l Dctt-ction Limit iiDL) dS tha low~st 
con.:antrJ lion l~vel. 

- All cal ibr c. lion s 1 c1nd2Jr ds ar.?. anal y::: ad in dupli~a ta, as a minimum: 

- lncfepe:nde-nt re>fe:renc.: stand~rds are used to check th~ accuracy of 
cJiibr a lion s tandilrd::.. 

- A chacl- standard is analy~ed every ten samples to es tablisl"l the validity 
of the: norm.al calilxation Cl1rva. 
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ANALYSIS OF METALS 

A•)UEOUS 

Th.:- ct.;, t2.rn•in.:Jtion ot n•~tc,ls il• ,1C)u2ous samples was pert or n.~cr accordino to the 
metr-.ocls pul)lisht1d l)y EPA in ·1\1.:-tl·,ocrs for Cloo21lu;;t~l Ar•~~rvs•s of W<:~tt:!r ancl WesSlo?$­
EPA-6001.:1-79-0::·o. t,{:.rcl· •. 197~1. ,jn.:i ,'\pp~n\ti· IV of th~ F"t-cle:rar Re:o•ster. (•e:ci"lltiJ~r 8. 
1979. :..rs.?nic. s.;-1.:-n•un• ;3rtd th~dliun• w~r.:: ct.:-t.:.rJ111112.::1 L•y fUin8ce: AA: silv.::r . .jltnturatml, 
b.;riun•. b.;,r yll iun•. I)Or on. cc.dn•iu"'· c_;l c•u•n. cr·,r 01•••un•. ~0pp2r. cc-.l.tal t. rrL"If•. r-..;;gn~Sllllll, 
m..'li1£!2JI1C:St!, molyb.:le:nun•. nrc~ el. 1.:-c,cl. so~irllllt, ant1naony, tin. titanru1ll, vamh11llll\, ;:,ncl :u)C 
wer.c ct.:-termrn.?.d by ICP e>mission sr.o?c:trome:try. ,;>·-.c~pt wl•.?.re low~r levels of d.::t.::clion 
were rt::C)uire:d: in th~se cc;ses <e.9.12ad in groundwat.;or rllonitoring Silll•!)les.l furnace AA was 
us.::d. The det.::rn•ination of. mercury was perforrne;:l by cold vapor AA. 

EP TO>:ICI T\' 

The d.::tt:rmination of m.::tals in a(lue:ous EP To,.icity leachales .. wa;. r.erformed according 
to the methods publishecl by EPA in ·rest Me:tl·,ods for Evaluatrng Solid WasteM EPA 
SW-$-H3. July 19~;:?, c:,nd Ar.pendi' IV of th~ Fed. R?.g .. O.::c. 3. 1079. Silv-::r. arsenic. barium. 
cildnutllll, c:hrOillllllll, lead and selenium were ctet.?rmu1?d by ICP emissron spectrometry. 
Mercury was d.::tt-rmined using cold vapor AA. For leachate:; that ar.;. or0anic in nature. the 
ancJiys~s w~r.:: p.?rfonned according to u·,e m-::u·,od~ descril)i:d und.::r ·oiL/SLUDGE.~ l'~low. 

SOIL /SEOilv1ENT 

Tha d~t.::rminatior. of silvt!r. beryllium. cadmium. chr0mium. cor.re:r. nick.al, antimony, lead, 
arll.i :;:u-.c in s.::dim.::nt sarnple:s was pt:rformed accorc1in~l to ,.-.c-u.ocls published by EPA irl 
~lnt~rlln Mo?.lhods fCtr tt·ae S~mpling and Analysis of Priority Pollutants in Sediments and fiSil 
Tissue·. EPA 600/.:l-;::t-055, Octol)t:r 19$0. M.:-rcury w::ss d.:-t~rminecl accor~in'lg to tlu:! 
S•hiiru.::r.t mt-tho .. 1 pul•lr~h~cl Dy EPA in -M..:.u-.od for Ch.:-mic;,l An;;lySi$ of Water an\:1 Wil-5t.::s·. 
EPA 600/.:1-79-0~0. March 1979. Arsenic. s.at.?nillllt ar11.1 thallium were de:termine:d Dy 
furnace AA using nitric acid in a cloSel1 d.::cvmposition vess.::l for sample digt:stion. 

OIL/SLUDGE 

}h.:: determination of silver. aiLuninum. boron. barium. l'erylliLrm. CCliCilrlll, cadmiUJll, copper. 
chromium, cob a It, iron. m.~9nasilrm. mangan.ase. molybdenum. sodium. n•ckel, leact, antrmony, 
trn. titanium. vanadium. an<l :::inc in slu.:lgelp.atrol~um-b3s.ac1 sampt~s was per fvrm.::d by ICP 
enuss1on sp.?ctrom.::try using a magnasium nitrate dry ashing dig?.stion technique. 

A• s.?nic. selenrum and thollilllll we• e d~t ermined by ft~rnace AA using nil ric acid in a 
closed d~composition vessepor sJmple di_gcstion. Mercury was d~termin.::d by cold vespor 
AA using u-... ~ sam.a ctigestion techn1qu~. 

-~~----~----------------------------------~ 
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TESTING ana CERTIFICATION -------------------------l 
QUALITY ASSURANCE PROTOCOL 

Th~ quJI1ty c.ssur Jnc.:- r.1 oto~tJI lollow?d in tit.? an . .:s1vs1s ol vc·ur Sa111r1~ is L)C!st-el 01·1 tl • .? 
-H.JftC11.'00I, lor AIIC~Iytlc.jl Ou:d1ty Control in WJtt-r 0~"•f1 \·v.;,st2w.Jtc-r Lal)vr<:dorlt>:::-. 
EPA-600/.:t-;"9-019. r,1Mch. 19/9: I..JJtional Enlorc.:m.::1·1t la"tv2Stl~lC!tlufl C.::nt.::r Pot,~.~ie-s .:1.-,,, 
Pr0c~duras manual: EPA<;;..,;Q/9//9/001-R. Octob?.r. 19/9: and tit<:: r~conunE:n.:lt:d guidt:lu12s 
lor EPA M.::th0\1 f,:'~ C!IKI 6~5. · 

Our protocol calls for a l·,iDt·,.:r p.::rc.anta92 ol qualtt)' assurar.c~ Salllplas lh811 tl'tO:: 
rt:(luiro:lll.:>nts of M.::u·,ocl .6~~ and 625. Tho:: kt:y OA_~Ictnents tor 11' • .:: analysis ol pnu11\y 
pollutants ara sununc•r1:2d c,s tallows: · 

Me: thod 624 

-In every bloch of 10 samples. analysis of 7 fi~ld sJmpl.::s. one blanh:. one 
spil..:d SCllll(:>t.:: 3nCI ona repllcata ~r.:: pe-11orme:ct. h.,~ antOttrttS to.:, 30·~~ 
quality control tactor. 

- A minimum ol three st1rrog~ta compounds are adJed to E:C,Ch s'uupla in 
the block of ten. · 

- Blind quality control samples are included in field samplas at a minimum 
of on~ ~vary hundred samples. 

- Tha GCIMS is checked an1.1 ratt1n.:d. if n~cessary, every ~ight hours to 
ensure its p.arformance on bromofluorob.::n:ane tBFB) m~t:ts the EPA 
critt:ria. 

- A calibration curve for quantitation is prepar~d using a minimum of 3 
concentrations of a standard mi:--. tura of the priority pollutar.ts ot 
interest and 3 internal stanl."!.:srds (at a constant concentration). 

- ThC! calibration curve is verified with a stand.:srd priority pollutant 
mi,tLJr.a ave:ry .::igl·,t hours. 

- Rast~lts meet the accaptc.nce criteri~ given in lv1e-thod 6~.:1. 

·Method 625 

- In evary bloc!-- o1 10 samples e'\;tracted. there art:: 16 field samples. one 
blan". ona spil--ed blanl,, one sample spit.;ed w1th the prionty pollutar1t 
standardmi:xturc1 and.a duplicat.:: lit:ld sampla. 

- Five surrogate compounds are oddild to eo~h sample in the bloc~; of 20. 

- Blind quality control samples are included in field sa1nplas at a minimum 
of one avery hLUldred samples. 

- The GC/MS is checl,ect and retun~d.~H .necessary, every eight hours to 
ensure its perform.ance on dacalluorotriphanylphosphine tDFTPP) meats 
u·,e EPA criteria. 

- GC performance critar'fa as specified in Method G~S are mat Defore 
anatys1s starts. 

- A calibration curve: tor quantitation is prapared using a minimum ol 3 
conc.:lntl'cHions of a stanctJrd mi,ti.1re of tl)e priority p011Litants ot 
int.:rest and Z.2'-dif1Livrobiphenyl as internal st<Jndard. 

- The CC'tlibration Ctlrve is verified with a standard priority po1tutc1nt 
mi' tt1re evt-ry ei(lht hours. 

-Results rne.:>l lh-" occ?.ptance criter10 Qivt"l'• in lv12tlood 6~5. 



-l::JC r E .. s 1 '/NG. ·~-,a c E R 11 F ,cAr 101" ----------------------------.. 

METHODOLOGY 

TJ,._:. ulc-ll·,olfs t:rnr•IC'y.:-cl in thc. C!I•C.Iy~.is of your s.;,n•r.lc- art' t-O::.IZll:•ll!::l·,.:-~1 EF';. 1u..:-t1·,od:;: tor 
pri011ly Pvllut.;,r.ts. C0llol)in~d ~ps CloiOIII.:du~Jf<.JJ)l"oY o11<l111.)$::.~ SI•2CirOlllclry (GC/IvlS) W(IS 

us.;-t·l u·· \1,,;> .;,n.;lys•s C"·f u.a or{!Jru~ co:npoun..:ts ancl ai01111L~ al)surptron 5pc.-.::trorhc•tc•n•~try 
lAA) u·, 11·,.? an..Jiysrs of the- Ill~ tc.,ls. 

For thc. dn<,lysis of 11·,~ voliltrlt: or!J..;nic co•npounds. EPA 1\lc.-tl·,od 6::'-l (f~cl~ral Ragist~r. 
i' ··.::c-n.L).:-r 3. 19/9: pa9,;. 6953::') wa:; usad. Tha lll2t!·,o(! CC!n b.:: Stllllllk~rizacl as f(•llows: 
.! kl•u•n rs bul)L)I~(I throufll• .:. S-n.l w.:,tc-r Silrnpla con\Jn-ic.tl in a spt:Cr.jlly dasignacl f'lii£JII•g 
charnb~r .:.11 arnl)•.:ont t.?lliJ)C:r.:.tura. The pur9~al)la vvlatila org:u11c co••lPOlll1ds are effici~11tly 
trC!nsfarred frorn the dflt.raous phase to th.?. vapor pl)ase. The vapor is sw~pl u·,rough a 
sort..:::nt colu111n where th.::·purgaabl<::s ;;ra trappad. Alter purging is completecl. u·,e sorbant 
colurnn is heJtecl and bi.!c.h llushacl wtlh helrun1 tu d.::sorb the purgeoDieS onto a {las 
chromJtographrc COilnnn. The gas chrom.Jlo{Jr<Jph IS temper•llur.:: pro9r<wuned to separate 
tha purg~3blt:-s which .;,r.? th.?n de:t.::cte:i.i w\h a mass spectr0r11e1~r. 

For the an;:,lysis of lh-2 Acid. B::ssa/tJeutral arKI P?slici~ie pri.:>rity pollutar.ts. EPA Me:thoa 
6~5 lf.:Odcr.:sl Registar. Deccml).;:r 3. 1979; page 695.:.10) was .. use'l. The mathod can bt: 
surnrnan:ed as follows: A maasurecl voluma of sample. appro,imatt:ly 1-liter, was serially 
e'-tractad with mt?thylane chlOride Cit a p~ graater than 11 and again at pH less than~ using 
a separatory funn.:.l or.:. continuous e--.tractor. The two mt?thytene chloridt> e,..tracts wc-ra 
indrvidually dried and conct:ntr att:d to a volume of 1 mi. -The concentrates were in.ie:ct?.d 
into GC/MS systems s,;.t sp?crficc:.lly for the separation i.lncl mi'asur.::ment of the priority 
pollutants. . .. 

Qualitative identification of tha priority pollutants was performed initii•lfy using the 
relative rt:tention trmes. the rel~tive abundance of three charc.cteristrc ions and u·,air 
ratros. The entire mass spectrum was reviewed before an identification was recorded. 
Quantitative 3nalysis w3s performt:d using an rnternal standard with a single charactt:n~tic 
ion. 



Srplr:mber .3, 19BJ 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data~ Decafluorotrlphenylphosplne (DFTPP) for Base/Neutrals Analysis (OR23) 

:~~f;:·.·r ~;;;t!~~~~~t~:ruY~~-~ .. I~ gf ~~ ~ ~-t :·~~::~;~~~itt~~~ 1f ::~=<-i·:Abun.i:lan·ce··.:;:: :·:-:/. 
:. :(x· :Ba se··'Pea k}:-;;:: 
-, . .·' . ·.... ::· 

~}:5 ·1 :· ; .. ~ o :::6 ox~:::~· crm "·s s ::.=J 9 a ;~it~?.:r{t~:~£:~¥i~~~~;?:t~f.f~~~-:. .;;I~:~::::b;;;:.6·o.~wJ.:~~f.~4:~~~:; 
68 Less .lht~n 2X of mass· 69 · <2 · 

)=:.~ ~ .... :to ~~-6i h~1~~~ ~:~r\:9~ s (: ... 69 ~~~~~~~~~§";?.i~:~~:: .~£~ii~f.i::t~;:~;~~-#J~~i;;;~§!~~ii; 

'1 !~·:::: ;~~;~_::.:~1,,;~1··:.!-f. .. ~i ~~f::t;~~::::,:i.~;::!~!~1,~f!7:. ·:~!::!\~?:g~::::~;~::;: 
275 10-30% of mass 198 22 
365 :·. :G rea. t e r,i;i ha n · . .J % ::·o f .(iiiiis{·.::::·lg B.I~~~~~~~~~:~~r ::ifi~~~~~~: ... :l-~~~±;;~f~~:;~::~ii:: 
441 Less than mass 443 . 14 
4 4 2.:· Ji r·e a t e r.: :.:: 1 han : :.4 OX ' o t .::;_ni~ $ s_,~:iJ 9 &·r::;{t{::1~§gj?i;: }:?iii!!!~~;;:;;~ 5 ·::§g-~~kiftiiEiii~ii; 
443 17-23% of mass 442 19 
~~:~~~:::.::. ·:~~:±~:::·~:~::·;::.:::·~:L~:·:.:f~:~::::::~;:::::::~:·::::~:5~:::·:~::::::::::.:::±'::~:::·:·::::::i::::::~::~~~:~:::~::~:::::::~::::::~:~::2:::~±~:~~:§i:~~::;±:::::~:::::. ~:~~~:~~~:~:.:;:±:~::~5::~:~::::~::~:~:::~::~:::t::::::5:~::~~5:: 

~l~§!::;::.: I·::'?!~Ji~:Z:'If~~;;;!~;;;;:~;::;;::;::::2:::i?ii!::i;;:;::~::;:~:~::~~!~!:=::!?~::::;::::.';,~:::f:~~~:~:~~§~ifl~~:~~:l·:=:.~{i~1:!i!it~i~i~t,~~~§:~~§~::;?:::::::::::;;;Fs 

IJffJ!~~~~~~JU~~~~ 
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August 26, 19BJ 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data- Decafluorotriphenylphospine (DFTPP) for Acids Analysis (OR22) 

·: .. · · ·::.' · Chain of Cu:rody Dati .Requited .fo~· E't:~.Dau Ahnagef!1ent Summary Reports:(,:,~;·~:;;: .. { .. :,.:.'.:/~.':. 

rn~~~~ 
m/z 

. 51 
68 

. 70 
127 
.197 
198 
199 
275 
365 
441 
442 
443 

-~·:::;. :· .:·::·. 

:~·::.:.· ..... f::.~;:::·;·~ .. ·<u: ... 1·0cr~~~ ~ t: ;:~ ~: .. L:::·.::::·.:: ·:::::~~.::(:· .. :: Abund~nce .. 
(1. Base Peak) 

t ~; ~ o~ ~ ~ ~.:;.-. ~x s ~ ~ ·1 ~: ~T::~ .. ~~;~~:~:.~i.~~:;;:r:r::.:~'::s.;,?z~:· · : ::::-:::::.::·-;;. .: .. ~ ~ .. ~. :;:;..::::::·::.: .. ':::.-::·;,: 
L e s s ·than.: 2j; .:o f.'.:.ma s s ,' 6~.1~:i'i;.;.ii;~!;~:i~:;£~~:;~;~:;f·: :: :.:::::~::;·::f;{.; < 2·.:;I.;::::.;.:.~~;~~::·;.~ 
40-601. of mass 198 51 
L e s s ... ~ han:;: 1 % o fX.' ma s s"<. ·19 8 j~'·:i:'·}~~?·t:::·;;·{~::::._::;. · ::~z:;\·?:~ < 1 ·:.:;.f~·?-rr:}•::~r 
Base peak, 100% rehtive abundance 100 
5-9% · of .i · ma s s ·19 8 · ·"·>·i:~:,);:.-:':±i;.~:i..::::.~::'.~'~:t:.:::.':t.;:;f:i::· :>:::y~·)~~~ .... :- 5.: ~;:::::~~::t~i)Y: 
10·30r. of mass 198 20 
Greater:~ th~ n . 1 r. o t:·: ina$·~:;;J 9B .k~~:i~if±:~?~}if,, .. ::i~~;x,:;::~i~:;.::;; 2 ;;·A!.::::~.::.~~~:.:;:) 
Less th~n m~ss 443 7 
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TABLE 1: QUANTITATIVE RE.SULTS and QUALITY ASSURANCE DATA 

Base/Neutral Compounds - GC/MS Analysis Data (QR03) 
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HHRODUCTION 

T t.,::. 1 .:-l•i.-·1 t .. :l)l d JIJ·~· \1.<> M•,;,I'.·I•C<11 r·~~-ull::'. (•I"• \;(lur w.;, t.;-1 :.::,11111"·1.:-. \V\v-:_· ~;_;:o.-;·.~...1.~: Lh..·•. 
sul·1111t 12.1 orr Au~ltt~-1 10. 1033. II is ~i.:-sig•k.:J 10 :;;..;trsly ll.c lkt'-dS cf y.:•ur p.:orle: -'I v<•••..:..u~. 
l~v.:-1:;; rn y0ur 01 9.1nr:c.ti(•l1. 

Tl·.c:: r.:-sultf. wt:- Obl~ • .-.~li 01"1 y\•lll :.,;n•f)le Cir? rr.::s.:-n\oi:\1 II).;, \.JI:Oul:.;r fOfii\JI illltll~(ll.;\e:ly 
Jflt?r \hiS in\1 OdliCIIOI1. l!,clud<-cl \'.!lh Ilk SJill!.lloi: 1 ~;:ui!S. \he> (ji.I.JIII o.; c~:.sur,;,r,,:.;, t"l.:d:, C'i"l 
yc·ur sp,:.,:-dic s-.1•••1•1~ .JIC< t..:,t:•uUic.J to vt?rify 11 • .:: v.JI•ddy ot \1,2. ,.;!:ulls Ol)l..:,,,-,.;-d. lh2 
CJt•;:..lity ;,::;-:;.w..:,nl-:c- ll:tl<• 111.::1ut1c- "'(•St- ol)\JII1i-CI on \h..:: ·3tu·rl)9<t1~s. tJ,.;- l•IJnl, th.:- ::r•l· .?.CI 
biJI"•I·. th~ 11?-I.:'IICJ\C: JIK1 11·,.? ~;pi! .. C:CI S.Jillple t.::C•IlllliOI:,Iy ~,·,ow,-, CIS lli(Jtri'. Sf.'ll-.:.). Also 
pr2Sc?n\.:-(l in tl·,?. quality .;,f.surar.c~ d.:da report is the v.::.rifiCC~t•on of u·,o? pror.:-r functrc"'"'0 
of th<: rnstrumants ust:d. Tha g.;,s chrur•t<Jtogr:1111s an.:Jtor ntCISS sp.:ctr<:~ ':)t-r·•.::rJtt?<..i iJ·, 1h.:: 
an.;,lysis of yolrr sampl~ ara inclu.::tc?d in th.? ArPel'•cfl"- of the r.::port. n.e cJ·,..:;rn of c:ustocly 
r.:cor.:t Jc,r your s;,n1pll~ !S rnclud.::cl ~I !I.e: eon~.; of thrs r.:pcH \. 

Tht- t-staDiisho?d mo?tloods w<: u5.?,j i~l tha an3IY~·•S ol your samplo? ar.: d.ascrrL'~ed in the 
lv1o?tloo·.ii.1IO\)y s.::r.t1on aft.:r u·.~ F:c-~:;ults. ,,., th.:: anJiyf.is ,..,.t! followt!d -'' ri9idl~' contrc•llcd 
Oualrty Assur.:.nc.:: Protocol. Thrs Protocol is tl.::scrlbc?d aft.ar the? lvlc?thodology s~c110n. 

W~ hope otrr r~port format is ust-lul in ass1stino you tc ot;tain patinent infc•rmatron on 
yotlr sample. 

RESULTS 

The r.asults Ol:'lt.~inad on yollr somple .,nd the acco1npanyino quality ;,::.Suranc:c ciJta ara 
Jist~cl in 1 al)l~ 1. The- corn(")ounds of int.ar.ast art! listt:d wi\1', tht:ir NP[lES 1.1-J;:,tiC'Inal Pollution 
Discharg.:! E lilllin::J tion Sys t e1n) numl'l.::r. and Me thoct De. to?c t1on Linut lMDU pul:oli sh\?.:.1 in tha 
Fc-~oio?r,jl R.;-Gi!:-1.:-r. [l2Cc?rnL,.ar 3, 1979. Wh.::n a ·compoun.:l is clc?t.::cted bcll.'"~\'.: 11~ t--IDL 1\ is 
r~p.:>rt.::cl in T ~l)lt: 1 e:s Br ... rQL {B.::Iow Mathod D.:-tection LrnnU. Whan ;:s cvn•r.Ot•nd is 
sc?;:,r~he:cl fo( .:trJ<:I car.not be? f0llnd it is r.aport6d as I·IC• o·Jvt D.:-tt:ct.atH. Tr • .:: qu;:,lity 
assuranco:? data includ.;, r o:?Sults ol)t;;ined on the? r·v1c?th0CI 81anJ... E;pit-.?.~1 8J;;snk. Re~··IJc;;;ta. and 
lvt,:,trb, Spil"~ an;Oiysas. How~ver, since the Replicate: and M..;tri:-- SpiJ,.a analyses wart! 
p~rfvrmed on s;:sn.pt.as ran"iorHiy chosen in a s..;mpl.a bater·,, your speci fie samplt: may not b~ 
the st:Jected onl?. · 

The: dat.:s on \hi- rt:cov2ry of tht:o surro£)3t.as in your sample e:;nct the certification of th~ 
GC'MS systams us~d in n.e anitysis ol your s;:,mph:- erre llst~d 111 Tabt~ ~. 

The Chain-of-Custody Racord en your sampla is also inCiltd~ci at the ~nd of this 
Report. 



-ETC E NVIAONMENT AL 
TEST lNG and C£ nT IF /CAT ION ----------------------------. 

REPORT APPENDICES 

The following arp~ndic.t!s p1ovi.:l.:: ll.t- supr:,orl Jr, . .:,ly!IC81 ci~IJ J~-.~.oci.;d<:!cl wdh your 
samr.la an.:slyses. 1h..=:y are. arr<>n0~d as follows: 

Appendix A 

1) Reconstn1c\ed IO\.jl ion chromatogrt:llll of G.C/M~: c:lnalyst:s of your salllf:'l.;,. 

~) The indivich:ra·l lll<:JSS spectra of all priof.ity pollutant cun1pounds which hc,ve 
been identifi~d as being present in your sample. 

3) The individual mass spe~t.r~a of the corresponding compounds as obtained 
from the standards. 

Appendix B 

1) The mass spectra of the calibration compounds. 4-bromofluorobe.n:rene lBFBl 
and decafluorotriphenylphosphine lDFlPP>. a_s obtain~d on the data of sample 
analyses. · 

Appendix C [for plus 10 and 50% internal standard option] 

1) Spectra of tentatively idenHfied compounds. with their differences. 

Appendix D 

1) Subcontractor·s report. 

These data are provided to present a complete report on your sample and to provide 
the data on which anal~·tical decisions have b..=:en based. WtJ hope this will ai\.1 you in your 
own analysis of the data. 

' 

. : ',.. 
•. 



-ETC ENVIRONMENTAL 
TESTING ;.na CERTIFICATION 

) 

Quality Assurance/Quality Control Proceedures (OA/QC) 

ETC bases 1ts quality assurance: protocols on the following govf:rnment ouidelines: 

• 

• 

• 

• 

·Handbool' for Analytical Quality Control in water and Wastewater Laboratories", 
EPA-600/4-79-019, March 1979: 

Na tiona! Enforcement lnves tiga lion Center Policies, and Procedures n.anual; 
EPA-330/91/91001-R, October 19/9; 

the r~commended guidelines for EPA Methods 624 and 925. (Federal Rf:gister • 
De:cernber 3, 1979, pp. 69532-69559); and 

"Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples: EPA 600/B-80-038, June 19.'30. 

However. we have modified our protocols to provide a higher level of OAIOC than the 
guidelines require. For example, we analyze a higher than required number of quality control 
samples ana we pay especially carefLJI attention to the certification of the ·reference 
standard" compounds we use in analysis. Balow are listed tJ·,e ~ey QA/OC elements for the 
methods we use to analyze priori!~' pollutants. 

Analysis of Vola tile Organic Compounds (EPA Method 624) 

- E.3.::h oatch of 13 samples consists of 9 customer samples Cat ma"imum). one blank 
sample. one spi~.ad olanh, cne spihe.J sample and ona repricate sample. TI11S amc.unts 
to a 309.J quality control factor. 

- Three surrogate compounds are added to each sample in the batch of 13. 

- At least one blind quality control sample is introduced to the labor a tory for analysis 
for each hundred samples analyzed. 

- Each GC/MS is checked and retuned, if nf:cessary, every B hour~ to ensure that its 
performance on bromofluorobenzene (BFB) meets the EPA criteria. 

- A calibration curve for. quantitation is prepared using a mixture of Volatile Organic 
Priority Pollutant ·standards· at a minimum of 3 different concentrations and using a 
mixture of 31nternal standards at a constant concentration. 

- The calibration c9rve Is verified with a mixture of priority pollutant standards every 
8 1\ours. · 

- Results are compared to the acceptance- criteria given in Method 624: any that c;fo 
not meet the criteria are re-analyzed. 

- Each batch of 20 samples consists of 16 customer samples (at ma'<irnum), one blanl, 
sample. one spil-:ed blanl<. one sample spi~ed with the priority pollutant standard 
mixture and a duplicate customer sample. This amounts to a 20% quality control 
factor. 

- Five surrogate compounds are added to each ·sample In the batch of .20. 

- At least one blind quality control sample is introduced to the laboratory for analysis 
tor each hundr.:>d sc.mpl~s ;;naly:::ad. 
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Samples are analy:::ed in batches of 30 or less. For batches in which the sample matrices are 
heterogeneous. the OC progr<~m is a minimum of GS% and consists of analyzing: 

- each of the 30 customer samples in duplicate: 

- -1 Replicates: 

- 4 Replicate spil-.es; 

- 2 Replicate independent reference standards: 

- 8 Calibration standards (processed using the s.a .. mple preparation method); 

- 2 Blanks (processed using the sample preparation method); 

- 4 Calibration standards (without sample preparation); and 

- 1 Blanh. (without sample preparation). 

Analysis of Mercury 

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our QC 
program is a minimum of 66% and consists of analyzing: 

- each of the 20 customer samples In duplicate: 

- 3 Replicates: 

- 2 Replicate spikes: 

- 2 Replicate independent reference standards: 

- 10 Calibration standards (processed using the sample preparation method): and 

- 2 Blal}ks. 

Analysts of Pesti.cides, Herbicides and PCB's (EPA Method 608) 

Pesticide. herbicide and PCB samples are grouped in b-atches of 16 customer samples or less 
according to the type of analysis to be performed. The QC program for each of these three 
types of analyses is a minimum of 20% and consists of analy~ing: 

- 1 blank sample: 

- 1 spiked blan'-' sample: 

- 1 replicate sample; 

- 1 replicate spiked sample: and 

- 1 blank QC sample for at least each 100 samples analyzed. 

The GC Instruments are tuned daily to meet performance criteria in Method 60S. Because 
Method 60S lacl.;.s data accaptance criteria. ETC has developed Its own upper and lower 
quality control limits. When a test result falls outside the control limits, the test is re-run. 

Analysis of Cyanides and Phenols 

Cyanides and phenols are an<~lyzed using c Technicon AutoAnaly::!er II GT. 
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1 EST lNG ;,nu C E fiT IF IC AT tON -----------------------------. 

-.Each GCIMS 1s checl.ed and returu:d. if necessary. every ei9ht hours to ~nsur~ that 
Its p.:rform9nca Ol) d<:calluorotrtphenylphosphine tDFTPP) n1eets the EPA criteria. 

- A calibration curve for CJLI3t)titation is prepared using a mi·•.;ture of standards 
c'?mposed of t:ilh2r the OrgJnic Acid or Baselt..J.:utral E:-..tractable Compolmds at a 
nHn1n1um of 3 concentrations and using 2,2'-dilluorobiphenyl as an internal standard. 

- ~he calibration curve is verified with. a mi:-(ture of priority pollutant standards every 
e1oht hours. 

- Results are compared to the acceptance crit.:ria given in Method 625; any that do 
not meet tl)e criteria are re-analy:ea. 

Analysis ot Metals 

-New s tand3rds are pre:pared for each batch of samples. 

- Normal calibration is performed using a blank sample and four standards that have 
been tl)rough the sample preparation procedure. A regression analysis is used to 
construct the calibration curve. 

- For each sample analysis that requires the use of the ·method of additions· 
technique. a three point calibration is performed using U.S. EPA ·Methods for 
Chemical Analysis of Water and wastes. 1979". Results are obtained using linear 
regression analysis. Any results with a coefficient of correlation below 0.990 are 
considered erroneous. necessitating raw data editing or sample re-analysis. 

- In constructing the normal calibration curves the lowest concentration levels we 
use are values greater than or equal to 5 times the Instrumental Detection Limit 
UDL). 

- All calibration standards are analyzed in duplicate. at a minimum. 

- Independent reference standards are used to check the accL1racy of calibration 
standards. 

- A check standard is analyzed every ten samples to validate the normal calibration 
curve. 

Homogeneous Samples (except tor Mercury anatysh) 

Samples are analyzed In batches of 30 or less. For batches In which the sample matrices are 
homogeneous. the QC program is a minimum ot .:1~% and consists of analyzing: 

- 3 Replicates; 

- ~Replicate spikes; 

- 1 Replicate lndepend~nt ref.erence standards; 

- 8 Calibration standards:(processed uslng the sample preparation method); 

2 Blanks (processed using the sample preparation method); 

- .:t Calibr.atlon standards (without sample preparation); and 

- 1 Blanh. (without sample preparation). 

Heterogeneous Samples (except for Mercury analysis) 



- Absorbance of full scale standards must be within +I- 25% of nominal absorbance. 

- Duplicate.calibration standards at four difl2rent concentrations are run with each 
batch of custom~r samples. 

- At least one intersample standard is run for each 20 customer samples. 

- Gain and carryover standards are an·alyzed at the end of each run. 

Analysis of 2.3. 7,8-TCDD (Dioxin) 

A routin~ GC/Iv1S scan for. 2.3,7,8-TCDD (Dioxin) using Method 625 has a detection limit of 
appro>-.imately 10 ppb in a water matrix and 330 ppb in other matrices. The highly toxic nature 
of this compound may require analysis to one part per billion or lower. To reach this level of 
csetection requires added safety precautions for laboratory personnel, dedication of a 
laboratory to such analyses, and special OAIOC techniques. 

.. 
ETC has Installed a high hazard laboratory adjacent to its main building for analysis of dioxin 
and other high hazard materials. The extraction techniques are rigorous. Analyses are based 
on Selected lon Monitoring tSIM) and show dioxin concentrations as low as 0.1 ppb In water 
and 1 ppb in soils or sediments. SIM is essential to accurate quantitation of 2,3,7,8-TCDD 
since there are 21 other isomers with the same mass. 

The QA/QC program consists of analyzing: 

- each sample after spiking with a stable labeled radioactive (Carbon-13) analog of 
TCDD; 

- a clean sample spiked with ·native· TCDD supplied by the u.~. EPA Las Vegas 
I abora tory: 

- a replicate sample: 

- a replicate sample that has been prepared using a Soxhlet extraction: and 

- a m~thod blank. 

Chain-of -Cus to'dy 

The chain-of-custody procedure is part of our quality assurance protocol. We believe our 
chain-of-custody record fully complies with the legal requirements of federal, state and local 
government agencies and ·of the courts of law. The record covers: 

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle 
under seal to the custody of a shipper: 

- outgoing shipping manifests: 

- the chain-of-custody form completed by the pers~n(s) breal<ing the ~hutt~e seal, 
taking the sample, resealing the Shuttle and transfernng custody t.o a sh1pper, 

- incoming shipping manifests: 

- breaking the Shuttle's reseal: 

- storing each labeled sample bottle in a secured area; 

- disposition of each sample to an analyst or technician: and 

- the use of the sample in each bottle in a testing procedure appropriate to the 
intended purpose of the sample. 
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Chain-a 1-Cus lady 

Tht2 chain-of-custody procedure is part of our quality assurance protocol. We bc-lit?.v~ 
our chain-of-custody r ~corcl fully co111plias w1th the legal rt:quirem.?nts or ft?d2rJI. SI.Jtc 
and IOCZJI governm~nt ag~nc1t?s ancl or the! courts of law. The record covers: 

- labaling of sa111ple bot ties. packing. the Sample Shuttle and tr ans1erring 
the Shuttle under sa-:,1 to the: custody of a sh1pper; 

- outgoing shipping manifest$: 

- the chain-of-custody form completed by ·the person(s) breal-;ing the 
seal, ta~:ing the s.ample. rest:aling the Shuttle and transferring custody to 
a shipper: 

- incoming shipping manifests: 

- brea"ing the Shuttle's reseal; 

-storing each labeled sample bottle in a secured area; 

- disposition of each sample to an analyst or technician and: 

- the use of the sample in each bottle in a testing procedure appro~:~riate 
to the intended purpose of the sample. 

The record shows for each link in this process: 

- the person with custody; 

- the time and date each person accepted or relinquished custody. 
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t Analysis of Metals (Sample. for all metals except Mercury) 

·.•·. For all hon.orh?r•.::vus S.:1111CI~s Clllini•••Uill of .:1::'% QC). aac:h s<.mpl~ L)..;tc.h lll.jy ir.c:lud.,> up 

· .. 

~ 
I 

to 30 Seilllpl.?s <•m1 u.~ followu19 '"t::.:l••u•nb~r of Qi..: s;:HIIpl.::s: 

- 3 R~plicates. 

- 2 R~r.licJ te spiJ..es. 

- 2 Rc>plicat.:: in,1C:pcnc1~r.t r.?ft:rance st.;,noards. 

- 8 CalibratioJ1 stand.:Jrds (procE:ssed using the salllpla praparation 
method). 

- 2 BI<Jnl--s (using sample prep·ara lion me thodt 

- ~ Calibration standards l without sample preparation). 

- t Blanl, (without sampl~ preparation). 

For all het"'ro~1C'n~ous samplE's (minimum of 65% OC), every field saml)le in a sample 
batcl) is run 111 dupllccita. A sesmpl€- batch ma>' mclllde up to 30 samples and the following 
fhed number of OC samples: 

- 4 Replicates. 

- 4 Replicate spikt:s. 

- ~ Replicat.? independent reference st.:.nctards. 

- B Calibration st;;ndards (processed using tl)e sample preparation 
methocf.). 

- 2 Blanks (using sample preparation method). 

- 4 Calibration standards (without sample preparation). 

- 1 Blanl-. (witf·,out sample preparation). 

Analysis of Metals (Sample, Mercury) 

For everv matri" (minimum of 66% QC). all the field samples in each sampl~ batch are 
run in dupllcatt:. A s::smpta batch may include up to CO samples and tha following fixed 
number ot 09 samples: 

- 3 Replicates. ·· 

- ~ Replicate spi~~es. 

- z Replicate indepandt:nt refer~nce standnrds. 

- 10 Calibration standards (proc~ssed using the saJl'PI~ preparation method). 
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Analysis of Metals (Siand3rds) 

- 1-Jormal calibr.;tion is pe:rforn•e•l using a bl:;,nl·. and four standards that 
have l)~en cc,rr ie~l throu9h the .:-nt•re s;;mple prepar a lion proc.:dure. A 
r~gr.::ssion anuly£is i:; used to construct tha calibr,:,tion curv~ . . 

- For each sanapiC! an.;,lysis in th~ st~···clard adc11ttons tC!chni(lue. a three 
point calil,rc;tion is p.:>rlorrned usmg U. S. EPA l\1.:-thods for Cl,emical 
Analysis of W<:Jt.?r· and wastes. 1979. Rt:sults are .:>l)tain.?d usin9 linear 
regress•on anclly$iS. Any results obtain.::d with a coeff•c•.::nt of 
corre.lat1on b.;low 0.990 are consicter~d erroneous. necessitating raw 
dc:.ta editing or s;;,mpl.? re-an<Jiys•s·: 

-Normal calibration CLirv.::s ore constructed using greater than or equal to 
5 times the lnstnilllc?.ntal De-tection limit liDL) as the lowest 
concentra lion level. 

-All calil"~ration standards are an;:~ly::::.:d in duplicate. as a minirnum. 

- h'ld.?.pendent raference standards are used to check tl'la accuracy of 
calibration stan.:iards. 

-A checl-.. standard is analy~ed every tan samples to establish th.:: voliclity 
of the normal coliL,ration curve. 
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QUALITY ASSURANCE PROTOCOL 

Our IXO!OCC'I calls for a h19h.:-r p.:rc~n!.3£lc of •WC11ity assurJnc2. :;anlpl.::s tf·,:Jn tha 
r2•lllll'.?rn,:.nts ot M2tlaod G-2-l and ~::'5. TI)C! f,t-v QA t:l<211h?nt::.=. for 11,.,:> anillys1s c:f r.norrty 
pollutants are SUIHillcHi:.?d as fClllovvs: • 

Method 624 

- In_ every block of 10 sarnrles. an~alys1s of 7 field samples. 0n~ blanl· .. one 
sprl"~d sample and one ra1:•lrcate are parform.::d. Tl1is i3rnounts to a 30'!;) 
quality control factor. ·· 

- A minimum of three Sllrrogate compolll1ds are addad to each samplt:: in 
the bloc" of ten. 

- Blind quality control samplas ara incluctad in field samples at a minimum 
of one eve:ry hunctre.:t samrlas. 

- n.e GC /MS is chc-cLect and retun.::d, if nece:ssary. f:vr::ry eii)ht hours to 
ensure:: its pe-r formonce on bromofluoroben:.:ne: tBFBl rneE:ts th?. EPA 
cri t erirs. 

- A calibr.:stion curve for quantitation is prepared using a minimum of 3 
concentrati0ns of a standard mi,ture of the priority pollutants of 
interest and 3 int.::rnal stand3rds (Cit c, constant conc.::ntration). 

- The C31il"rat•on r.urvE: is varified wi\1) a star,d;:,rd priority pollutant 
mi>- ture every eight l•ours. 

- Results meet the: acceptance criteria given in Method G2-1. 

· Method 625 

-In t:very block of 20 samples extractad. thare are tG fiald samples. one 
blank. one spihed blanl-:. one sampla Sf)iked with the priority pollutant 
standard mi' tura and a duplicate field sample. 

- Five surrog'3ti! compotlnds are added to aach sample in the L)lock of :o. 
- Blind quality ·control samples are included in fiald s8mples at a minimum 

of one avery hunclr?.l"t samples. 

- The GC/MS is checf,ed and retllned: ii necessary, every eight hotlrs to 
ensure its perforrn<Jnce on decafluorotriphe.nylphosphina <DFTPPl maets 
the EPA crit<:Cia. · 

- GC performance: critar·ia as specif1.:-d in M.:t11od G-25 are Ill.?! b.?fore 
analysis starts. 

- A calibration curve 'tor quantitation· is pre:parad u~ing a n1il1intum of 3 
concentr <Jtions 01 a stanclard mi' tur e of tl)a prrority pollutants of 
ir.terast and 2.~'-dirluoroblpl'oanyl as internal standar,i. 

- The caliL1r3tiOI1 curve is v.:rifi<?~i wit11 a st3nd.3r.:1 pri0rity pollutant 
nll'-. tura ev<.>ry .?.ight hours. 

- R.?sults 111221 11)2 ncceptJnca critari.:.t 0ivan in 1-t.:>tl'oC'Icll~:::s·. 
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ANALYSIS OF METALS 

.... ,,..._! \.1..:\~t n .. al..:-1.~1'·, 01 n.C\.:i".~ " ... 5 .... ~":c.: ... ;s ::C:il.;.lc~ v . .:s pcr~.:::rr.·.c:J cc:~:c .. ·.:-: t.:, ;r . .:.. 
m.:th.:>ds pu~lisl· • .:-d l"~y EPA in "hl.?lho~"1s 10r C"c-no1C~I t-1·,.:,1ys1S of v.'~tcr or•CI :·,a:.\<::.: 
EPA-600/.:l-19-0:;.·o. ":l.jrCh. 1979. and App.::1·1dl' IV Of 11·,..: f.?(\2fal R~g1ster. (•~Cc-llll'•~r 2.. 
1919. Ar s.:nic. sele:niu11l and 111811iunt w~r..: da t ermined by furnace AA: sil v2r. altnJnnunJ. 
banum. beryllium. boron. cadmium, caldtnn. chronmun, ·copper. cobult. iron. ma£llh?sium. 
manganase. Jllvlybdamuu. nickal. lt:ad. sodium. <Jntimony, tin, t1tanium. vana(lium. and :::i1lC 
ware ct.::t.::rminad by ICP ~mission sp.::c.tromatry. exc_ept whar.:: l.:>wer lt?vels of datection 
were rt?quirad: in these cas-::s (e.g. lt:ad in {lrOlll"ldwater monitoring san•ples) furnace AA vias 
used. The deto2rmination of mercury was p.::rformed by cold vapor AA. 

EP TO'".ICITY 

The detarmination of matals in aqueous EP To>-"icity leachates was per formed according 
to tho:: mathocls publlshacl by EPA in ~Test M.?.thods for Evaluating Solid Waste· EPA 
SW-~-16, • .lllly 19~2. ana A()pendi'. IV of the Fact. Rag .• Dec. 3, .1979. Silver. arsenic, barium. 
cadmil•m. chromium. lec1d and se.lenium ware de.termined by ICP emission spectrometry. 
Marcury was d~termined using cold vapor AA. For leacheites ·that are organic in natlJr~. tJ·,a 
anatysas were performed acc.:>rdmg to the mathods described under ·oiL/SLLIDGE; below. 

SOIL/SEDIMENT 

The determination of silver, beryllium. cadmium, chromium. copper, nic~al. antimony. lead. 
and !h1c in s~dhnt:nt samples wa$ performed according to m.::thods publish.ad by EPA in 
•tnterlm Methods for th~ Sampling and Analysis of Priority Pollut3nts in Se.diments and Fish 
Tissu~·. EPA 600/4-$1-0SS. Octol:"\er 19$0. Mercury was determined according to tha 
se.:linh:mt mathod ptJI:,Iisht?cl L'y EPA in ·Method for Chemical Analysis of Water ancl Wastes", 
EPA 600/ ~ -19-0::'0, lvl21rch 19/9. ArsE-nic, selenium and thallium were determined by 
furn;:sce AA using nitric acid in a closed decomposition vessel for sample digestion. 

OIL/SLUDGE 

Tha d.::termin8tion of silver. alumintJm. boron, l'"lariurn. beryllium. calcium. cadmitllll. c.:>pper. 
chromium, col'"lal t. iron. m~~nesium. manganese. molybdenum. sodium. nicl,t!l. le-ad. antimony, 
tin. titan1um. vanadium. &nd :inc in sludl:)e/petrol.::um-b:Eisa(l samples was pe.rlvrmed by ICP 
emission spectrometr~· using a magn.::sium nitrate dry ashing digestion technique. 

Arsenic, s.::tenitJm and thallium were determined by furnace AA using nitric acid in a 
closed d.::composition vess.:t for S3111ple c1ioestlcn. Mercury was d.atarmined by cold vapor 
AA using the same dig.astJon ~echnique. 



.. ; ... 
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METHODOLOGY 

Tt,~ 111.?\hods enlr.t~•y.:-ct in lhe> .;11,.:,1ys1S 01 YOtlr S8111f•l.;- ,:,rt' c:.:t'"'l">li:::.t·,"'.:l EPA llkll.oi.ls tor 
pr it.."~fr ty pollutc:u·ils. c,_..,ll,IJin.:-;t 9.:,::; cl.r 0111.:. l1)9r c. pi,~· ,:,n,:l n1ass ~~p.::Gtr or11r-try < (,(.-'lvt!:.J \ .. ·as 
us.?ct.in th.:: ar,.;ly:;qs ot u,.;- N0.:Ji',i(: COIIIPC•liiK.ts a1KI ,1101111C: i!l•surption sp~c.trutA·vlun~o~try 
lAA) 111 tha an"IYSIS of \1,.: lllcl<.ls. 

For u·~~~ c1nalysis of \!11? voiCilil~ or g~nic compc·ul"r-1s. EPA Me:tho<l G~-l (ft?dC'r~=tl Rc.uist.:r. 
[l~c..:rnb.:r :3, 1979: p.Jo.:: o9S3~') w.J~"; usC!cl. The: 1112\I•NI can u2 Sllllllli<Jri.:ad as follows: 
H.?liu111 is L1ubl"112d throu~lt, a 5-ml w:tt.:-r SoiH(:'IIt: c..:,nt<srn.?..:l in .:, ~pacic;lly dasi~ll12(1 purg1ng 
ch<llnl"~cr at ''lllll>lcnl lcn1p.2r"ture. 1h.? pur£1c3L"'IC: vol<dilt: Clrgdnic C.Oillf)Ounds are .:-lf1Ciant1y 
transtarrad frorr1 th.a a.:)L1t::ous p11asa to u·,e vapor ph.;,sa. Tht- vapor is swept u·,rough 8 
sorbant column wh.:r.: th.: pur0cal)tc>s Jr.: trappacl. Aftar purging is cornpl<:tacl. tht- sorbant 
column is 1'\aatt:d and back flushe>.:t with ht:tium to dcsorl"~ th~ r..urgi!JL1Io?s onto a gas 
Cl)r0lll<ltvgraphic COilllllli. Tile gas ChromatogrJpll is tc-lliPci':Jiurt? programmacl tO S.:!(:'larotc 
tha pt1rg2.;L:ol~s w1,1ch ar.: then cl.?te.:tt>~1 wth a mas~ sp.::c.tromo?.tc>r. 

For the analysis of tha Acid. 8.3s~/r-Jautral ar.d Pest1cida priority pollutants. EPA ~·tathod 
6:?5 <ft!dernt Ragistt::r, [lac~llll)cr 3. 19/g; pag.;: 695.:10> was·usact. The metl)Od can b.a 
suu1mari:aa as follows: A n~t:asur.::d volum~ ot sample. 3ppro,imataty 1-litar. was s-::rially 
extractad wtth mo?thylane. cl•lor•da Jt a pH graat~r th;:,n 11 and 30illl"' at pH lass u.an:? using 
a s.:paratory funnal or a continuous -=~:tr::.ctor. Tht:~ two mo?thyl.:na c.hlor•da e·,tr.:lcts w.?.re 
inctividltally driad and conco::ntr att:cl to a volum~ of 1 mi. Th~ c.oncarrtratas wi'r.:. injected 
into GC/MS systems sat specifically for tl1e separatton and maz,suremcnt of tJ·,a pnority 
pollutants. 

Olteslitative idantification of tha priority pollutants was performed initially ustng the 
rei.Jttve retention tunas. tl'u:! relative abur1dJnca of threE: char actaristic ions and tl'.-:ir 
ratios. The ent&r?. mass sp.:ctn1n1 was reviewt?.d L'efNe an.k1-=ntification was r~cordact. 
Ollantitative analysis wc,s p.:rform.;.ct using an int~rn;;l stJI'Id;iJI'l1 with a singl~ char;;act.::rif.tic 
ion . 



LAW ENGINEERING TESTING COMPANY 
Geotechnical and Materials Engineers 

p 0 BOX 11297 · 501 MINUET LANE / CHARLOTTE. NORTH CAROLINA 28209 I (704) 523-2022 

Singer Furniture Company 
P. 0. Box 1588 
Lenoir, North Carol ina 28645 

Attention: Mr. Bill Cozart 

October 17, 1978 

Subject: Report of Preliminary Subsurface Investigation 
Singer Furniture Plant Nos. 3 ~nd 4 Additions 
H.i 11 er li ill Road 
Lenior, North Carolina 
LETCo. Job No. CH 4155 

Gentlemen: 

... _ .. __ 

As authorized by receipt of your Purchase Order No. 17105, Law Engineering 

Testing Company has completed a pr-:1 iminary subsurface investigation at the 

subject site. This report describes the work performed and presents the 

results obtained, along with our preliminary evaluation and recommendations. 

Generally, the investigation indicates. that the areas located north of 

the existing metal warehouse and between plant No. 3 and the metal warehouse 

are questionable for development. Rather extensive undercutting of existing 

fill or the use of deep foundations would likely be required in these areas • 

. The area south of Plant No. 3 appears to be the most suitable for development 

since shallow foundation support could be utilized in this area. 
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SITE AND PROJECT INFORMATION 
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The investigated areas are located adjacent to the Singer Furniture Plant 

Nos. 3 and 4, which are located on Miller Hilt Road in Lenoir, North Carolina~ 

We understand that exp·ansion of these existing plants is currently proposed. 

Three areas are presently under consideration for expansion. One area is 

located north of an existing 100 by 160-ft,recently constructed,one-story 

metal warehouse building located on the north side of Plant No. 3. The 

ground surface in this area is generally level and covered with vegetation 

and debris. We understand that this area was used up until 1969 as a sanitary 

1 andf i 11 for· the City of Lenoir. The area extends northward a d l stance of 

. approximately 300 ft beyond the existing metal bu.itding. A slope with a 

·vertical height of 15 to.20 ft is located along the northern edge of this 

fill area. The ground surface below the bottom of the slope is wooded and 

appears to be part of the flood plain of a nearby creek. 

The second area under consideration for plant expansion is located 

between Plant No. 3 and the previously described one-story metal building and 

measures approxi~e:ly 140 by 500 feet •. This area is level at about the same 
.· 

~·- -

elevation as the: ~r.evJous area described above. A railroad spur line crosses 

this area· and·severat storage tanks and other facilities and equipment are 

also located within thi.s .area • 

. The third area ls located south of the warehouse and finishing room at 

the western end of Plant No. 3. Anticipated expansion is::this area may 



Singer Furniture Company -3-
LETCo. Job No. CH 4155 
October 17, 1978 

extend several hundred feet south of these existing structures. Presently, 

a loading- and unloading area extends approximately 150 ft south of the 

existi.ng building and is surrounded by a metal fence. A 25 to 35-ft high 

cut slope is located south of the metal fence. The top of this slope is 

relatively level and is wooded. No large rocks or boulders were observed 

in the face of this cut immediately south of the warehouse and finishing 

room area. However, intact rock with evidence of presplitting and blasting 

is exposed in the face of the cut slope located just east of the current 

proP<>sed area of expans·ion·. 

We understand that plans for expansion are very preliminary at this time. 

No structural information is available. We assume that the proposed.design 

grade for the new construction will be near the ground floor level of the 

existing plant •. 

FIELD INVESTIGATION 

Soil Test Borings 

Soil test borings were drilled in each of the three areas under consider-

· ation for plant:expansion~ Six shallow soil test borings and several additional 

·offset borings were drilled in the most northern area. Three borings were 

drilled in the area adjacent to the north side of Plan~ No.3 and~ borings 

in the area -south of plant No. 3. Approximate locations of the soil test 

borings are shown on the attached Boring Location Plan which we prepared from 

the furnished site plan entit.led "The Singer Company, Plant Nos. 3 and 4," 

.. , 
11 ., 
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dated November 2,, 1976. (Index No. 81766.72). We were not furnished any 

topographic information. 

The borings were made by mechanical hollow stem augers. So.i 1 samp1 ing 

and penetration testing were performed in general accordance with ASTM 

Specification D-1586. At regular intervals, soil samples. were obtained with 

a standard 1.4-inch I. D., 2-inch 0. D., split-tube sampler. The sampler was 

first seated 6 inches to penetrate any loose cuttings and then driven an 

additional 12 inches with blows o_f a 140-pound hanmer falling 30 inches. The 

nunber of hammer blows required to drive the sampler the final 12 inches was 

recorded and is designated the "penetration resistance" •. The· penetration 

resi.stance, when·properly evaluated, is an index to the soil's strength and 

ability to support foundations. r-

Representative portions of the soil samples thus obtained were placed in 

glass. jars and transported to our. laboratory •. In the laboratory, the samples 

were e~mlned by a sof1S- engineer .. to verify. the driller's field classJftcations. 

Test Boring Records are attached, graphically show.in·g the sol 1 descriptions and 

penetration resistances. 

SUBSURfACE CONDITIONS 

Lenoir is located· in the Piedmont Physiographic Provi.nce of North Carol ina, 

an area-characterized by ancient·_igneaus and metamorphic rocks. The.vlrgin soils 

encountered In this area are the residual product of in-place. chemical· weathering 

,I 
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of the underlying parent bedrock. The typical residual soil profile generally 

consists of clayey soils near the surface where soil weathering is more 

advanced, underlain by·sandy silts and silty sands that generally become 

harder wit.h depth to the top of parent bedrock. The boundary between· soil and 

rock is not clearly defined;. therefore, the transitional zone termed 11partially· 

weathered rock11 is defined,for engineering purposes, as residual material with 

standard penetration resistances in excess of 100 blows per foot. Weathering 

is facilitated by fractures; joints ~nd the presence of less resistant rock 

·types.· Consequently, the profile of the partially weathered rock and hard 

rock is quite irregular a.nd erratic, even over short horizontal distan.ces. 

Also_, it is not unusual to find lenses and boulders of hard rock and zones 

of· partially weathered rock within -the soil,- well above the general bedrock 

level. 

Quite often, the upper soils along drainage features and in flood plain 

areas are water-deposited (alluvial) materials that have been eroded and 

washed doWn from adjacent·h.igher ground. These alluvial soils are usually 

soft and compressible, having never been consolidated by pressures in excess 

of their present overburden. 

Area North of Metal Warehouse 

All of the so·il test borings and offset borings drilled within this area 

(borings B4 thru B9A)·encountered man-made fill underlain by refusal material 

at a depth ranging from 2.5 to 6 ft below existl.ng. grade. The man-made fill 

:·_·,.~~. . ~ 

·"!·;.:' . 
i 
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consists of sandy clayey silt and silty sand with numerous rock fragments. 

The standard.penetration resistances recorded in such material are unreliable 

as to the true consistency due to probable amplification in the blow count 

caused by the spl it-s.poon sampler striking the numerous hard fragments. Refusal 

to the soil drilling equipment may result from hard rock lenses, rubble, 

boulders or the tipper surface of sound continuous rock. Diafll)nd core drilling 

procedures wou 1 d be required to penetrate and retrieve samp 1 es. in order to 

dete~mine ·the nature and continuity of the refusal material. Diamond core 
. . 

drill irig was not ·performed in this area.' 

In all likelihood, the refusal material encountered by these borings 

consist of man-made rock·fi.11,.possibly from the excavation at the south end 

of Plant No. 3. We learned .from plant personnel that rock ranging in size 

from cobbles to boulders was placed in this area over the underlying fill" 

material. 

Area Between Plant No. 3 and Metal Warehouse 

Borings B-1, · B·-2,. B-3 and B-3A were drilled in this area.. An upper layer 

of man-made fill was encountered to a depth of 13ft in B-1, 3ft in B-2 and 

8 ft in B-3. The· fill consists of clayey sandy silt and silty sand and 

contains numerousrock fragments. The fill encountered in bori.ng B-1 also 

contains ;fr.agmEmts of .wood and glass. The penetration resistances recorded i~ 

these fill materials are unreliable as to the true consistency duet~ the.·· 
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numerous hard fragments present. Below this fill, material described as fill 

or possible alluvium was encountered from a depth of 13 to 20ft in B-1 and 

8 to 1l ft in B-3. Thi's fill or possible alluvium consists of firm to stiff 

sandy clayey silt and sandy silty clay with rounded gravel. 

Below the fill or possible alluvium, residual soils resulting from the 

in-place chemical weathering of parent rock were encountered at a depth of 

20 ft in B~l and 3 ft in B-2. These residual soils consist of firm to dense 

micaceous silty sand. Possible residual material was encountered from 11 ft 

to auger refusal at 13.ft in B-3. No sample was recovered of this latter 

material. Offset boring B-3A was drilled approximately 20ft northeast of 

B-3 :to help determine the lateral extent of the refusal material. Boring 

... _____ _ 

B-3A was augered to a depth of 8.5 ft without soi 1 sampling. Below this depth, 

fill consisting of sandy clayey silt wrth rock fragments was encountered to a 

depth of 10 feet. Possible fill soils consisting of silty sandwereencountered 

from 10 _ft to auger refusal at 12 feet. Since diamond core drilling ·was not 

performed in.borings B-3 or B-3A, it is not known whether the refusal material. 

is boulder or rubble fill or the surface of intact rock. 

Area South of Plant No. 3 

Two soil test borings, B-10 and B-11, were drilled a.t the. top of the cut 

slope in this area. Both borings encountered residual soils from the. ground 

surface consisting of stiff micaceous sandy silt and firm to dense silty sand 

with weathered rock fragments. Partially weathered rock was encountered below 

the residual soil at a depth of 29ft in B-:"10 and 20ft in B-11. Bo'rtng El-11 



Singer Furniture Company 
LETCo. Job No. CH 4155 
October 17, 1978 

-8-

was terminated in partially weathered rock at a depth of 29.5 feet. Below 

the continuous partially weathered rock, boring B-10 encountered refusal at 

a_depth of 31 feet. No rock coring was performed in boring B-10 to determine 

the nature and continuity of the refusal material. 

All of the borings, with the exception of B-1, were dry at the time of 

drilling •. Groundwater was encountered at a depth of 19ft in B-1 at the time 

of drilling. Groundwater levels may fluctuate several feet with seasonal 

rainfall variations and with -changes in the water level in adjacent streams. 

Normally, the hi_ghest ·groundwater levels occur in late winter and spring and 

the lowest levels occur in late SUITI'11er and fall. 

Details of the subsurface conditions encountered in the borJngs are 

presented on the attached Test Boring Records. 

PRELIMINARY EVALUATION AND RECOMMENDATIONS 

Area North of Metal Warehouse 

Due to the refusal material encountered at shallow depth in all borings 

drilled within th-Is area, the nature of the deeper subsurface material is not 

known. However;.;based on knowledge gained from plant personnel familiar with 

this area, we anticipate that the deeper material· consists of fill containing • 

debris and other fragments. This material would not provide adequate foundation 

support for shallow foundations. If the debris fill does not extend to 

significant depth and competent soil exists below it, it would perhaps be 

possible to undercut this material and replace it with compacted structural fill. 

·. 
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Jf the fill extends to consid~rable depth, a feasible foundation alternative 

would be driven timber or steel H-piles deriving support primarily from end 

bearing. If significant amounts of rock and other large debris are present 

throughout the fill depths (as indicated by the borings), ti.mber piles would 

probably not be feasible due to the likelihood of damage to the piles upon 

striking such material. Timber piles could be used, however, if holes could 

be predrilled by large caisson-type equipment or excavated with a backhoe 

through the fill prior to installation of piles. Heavy steel H-piles with 

built up end sections c·ould possibly be driven through the debris fill without 

. the necessity for predrilling·. However, if large boulders or other large 

pieces of debris are present in the fill, even the heavy steel H-piles would 

1 ikely not be able to penetrate these materials to reach competent bearing 

material and excavation through the rubble fill with a large backhoe would 

be required .• 

Additional subsurface information would be necessary to-provide more 

specific recommendations for foundation design in this area. Test pits· 

excavated by a backhoe would be required to determine the nature and vertical 

extent of the refus~l material. If this refusal material consists of a 

layer of rock which can be penetrated by the backnoe, it may be possible 

to extend soil test borings down into the bottom of the pits In order to 

determine the.nature of the deeper fill material and the depths of competent 

~terial for end-bearing piles. If test pits reveal that impenetrable large 
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rock and other large debris is present throughout the fill depths, it is our 

opinion. that the area should not be further considered for development unless 

it is economically justifiable to remove all such material and replace it 
. 

with approved structural fill • 

. Area Between Plant No. 3 and Metal Warehouse 

Although fill was encountered by the three soil test borings drilled within 

this area, the fill does not appear to contain the type and extent of debris 

that is present within the former .sanitary landfill in the area north of 

this one. However, the existing fill in this area is not considered suitable 

for support of shallow foundations. Extensive depths of fill were encountered 

in borings B-1 and B-3." Shallow foundations could ~·ikely be used. in this 

area by undercutting the existing fill below the depth stressed by footings 

and replacing the undercut fill material with compacted structural fill. If 

the undercut material does not contain significant amounts of deleterious 

·material such as large rock fragments and organi-c material, it could 1 ikely 

be re-used as structural fill. Boring B-2 encountered competent resJdual 

soil adequate for shallow foundation support below a few feet of fill. 

Another foundation alternatlve which appears feasible in this area, based 

··upon the. preliminary subsurface information. is a· system of driven timber or 

steel H-piles. The piles would derive support from a combination of side 

friction and end bearing. Additional soil test borings would be required to 

determine the minimum tip elevations and working loads for driven. piles. 

.• if 

. I 

I 
' 
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Area South of Plant No. 3 

Resi'dual material which could probably be removed by conventional 

-11-

earthmoving equipment was encountered to a depth of about 20 ft in boring 

B-10 and 29ft in B-11. The partially weathered rock encountered below 

these depths would likely require heavy excavating equipment with ripping 

tools for efficient excavation. As previously stated, the refusal material 

encountered at a depth of 31 ft in B-10 may be a boulder, a tense of hard 

rock or may be the. upper surface of sound continuous rock. The use of 

pneumatic hammers and blasting would likely be required for excavation of 

such materiaL Since the two borings are widely spaced, it is entirely 

poss.ible that partially. weathered rock or hard rock could be encountered at 

a higher elevation between the borings~ 

Based on the results of borings B-10 and B-11, we anticipate that bearing 

pressures f?r shallow foundations ranging from 5000 psf in residual soil up to 

. 10,000 psf in partially weathered rock or hard rock would be available. In 

order to verify these bear.ing pressures, several additional shallow soil test 

borings should be drilled within the proposed building area. 

QUALIFICATION OF REPORT 

Our evaluation of foundation support conditions for::this preliminary 

subsurface rnvestigation has been based on our understanding of the project 

and site information and the data obtained in our investigation. The general 

· . 
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subsurface conditions utilized in our evaluation of foundations are based 

on interpolation of subsurface data between the widely spaced borings. In 

evaluating the boring data obtained in this preliminary subsurface investigation, 

we have examined. previous correlations between penetration resistances and 

foundation bearing pressures observed in soil conditions similar to those at 

your site. 

The foundation recommendations stated in this report are only preliminary 

in nature and not intended for ·use in final foundation design. When the 

project plans are final·ized, we will be :glad to work with you in establishing 

the final investigative progr:am required to give detailed soil and rock-related 

recommendati'ons for founda'tion design and site preparation. 

Law Engineering Testing Company appreciates the opportunity to provide 

our geotechnical engineering services on this project. If you have any questions 

concerning this report or if we may be of further assistance to you during the 

final d~sign and construction phases of this project, .please contact us. 

MYB/JHG/cm 

Attachments 

Very t~uly yours, 

LAW ENGINEERING TESTING COMPANY 

111~1 ~~ Mel~~rowning, E. I. T. 
Staff Soils Engineer 

9-1-1\.) ~ ~u-0 
Jon H. Gould, P. E. 
Chief Engineer 
Registered, N. C. 7582 
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DEPTH 
FT. 

DESCRIPTION 

~.o 

(Fill) Brown Clayey Fine to Coarse 
Sandy Silt With Rock And Wood 
Fragments to Black Silty Fine to 
Coarse Sand With Wood, Glass and 
Rock Fragments 

(Fill or Possible Alluvium} Ftrm to 
Stiff Tan Brown to Blue Gray and 
Tan Micaceous Fine to Medium Sandy 
Clayey Silt 

1.0~--------------------------~----; 
(Resi_dual) Firm Gray Green Micaceous 
Silty Fine to Hedium Sand 

; • 0 1-------
Boring Terminated At 25.0 Feet 
Groundwater Encountered At 19 Feet 
At Time of Boring 

BORING ANO SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D-2113 

P£N£TRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMEIII 

FALLING 30 IN. REQUIRED TO ORIVE 1.4 IN. t. D. SAMPLER 1 FT •. 

• UNOISTURBEO SAMPLE -===- WATER TA8LE, 24 HR. 

'-- I -;;...- WATER TA8LE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 10 20 ~0 ·~ 60 81) 00 

I 

TEST BORIN& RECORD 
BORING NO. _B_-_1 ____ _ 

DATE DRILLED 8/Jl/78 
JOB NO. CH 4155 

PAGE___!__ OF__.!.._ 

..... -··-···---···- ---···- --··--·· .... 



DEPTH 

FT. 

DESCRIPTION 

(Fill) Green Gray Micaceous Silty 
Fine to Coarse Sand With Rock 
Fragments 

(Residual) Firm Green Gray Very· 
Micaceous Silty Fine Sand to Gray 
Brown and White Micaceous Silty Fine 
Sand 

0 1-- -- -- -- ·-- --

Dense Gray Brown to Green Gray Silty 
Fine to Coarse,Sand 

01------
Boring Terminated At 15.0 Feet 
No Groundwater Encountered At 
Time of Bori.ng 

BORING ANO SAMPLING MEETS ASTM D-1511 

'RE DRILLING MEETS ASTM 0.2113 

. HETRATION IS THE NUMBER OF BLOWS OF 140 Ul. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. t. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE -=- WATER TA8LE, 24 HR. 

I so I "" ROCK CORE RECOVERY 

-..;::;..- WATER TA8LE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 10 2D 30 40 60 8rl 00 

T 

\ 
~ 

TEST BORIN& RECORD 
BORING NO • B-2 

DATE DRILLED 8/31/78 

JOB NO. CH 4155 

PAGE_l_oFl__ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

"· 
DESCRIPTION 

.0 
Crushed Stone 

(Fill) Gray Green Micaceous Silty 
Fine to Coarse Sand With Rock 
Fragments 

:#()f..- -- -- -- -- --- - -- -
(Fill or Possible Alluvium) 

.. o 
.0 

Tan Brown Fine to Coarse Sandy Silty 
Clay With Rounded Gravel · 

(P.oss·ible Residual - No Samples 
Obtai ned) ---------------
Auger Refusal At 13.0 Feet 
Boring Terminated At 13.0 Feet 
No Groundwater Encountered At 
Time of Boring 

BORING AND SAM~LING MEETS ASTM D-1111 

:lRE DRILLING MEETS ASTM D·Z113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1. D. SAMPLER 1 FT. 

• UNDISTURBED SAM~Lil 
'-- I 

TEST BORINI RECORD 
BORING NO. 

B-3 

DATE DRILLED 8/31/78 

JOB NO • CH 41-55 

PAGE_L_oF"~ 



DEPTH 
rr. 

DESCRIPTION 

Augered From 0 to 8.5 Feet Without 
Soi 1 Sampling 

8.5L-~--------------------~--~ 
(Fill) Red Brown Fine to Coarse Sandy 
r·t,H<>V C:~lt- \Jit-h Rnrk ~r::.nmpnt-c. 

lO.Ol-~(~P~o¥ses~~,b~l~eU4F~i~l+l~)~~T~a~n~G~r~a~y~S~i~lt~y~-; 

12.0 
Fine to Coarse Sand With Rock Fragments 

Auger Refusal At 12.0 Feet 
Boring Terminated At 12.0 Feet 
No Groundwater Encountered At 
Time of Boring 

BORING AND SAMPLING MEETS ASTM D-15 .. 

CORE DRILLING MEETS ASTM 0.2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 Lll. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE WATER TABLE, 24 HR. 

1 .... ,_ ---- ---- -- -· ·-- --- WATER TABLE, 1 HR. 

·o 

e PENETRATION-BLOWS PER FT. 

to 20 :30 ~o so B:l oo 

TEST BORINI RECORD 
BORING NO. 

DATE DRILLED 

JOB NO• 

B-3A 
8/31/78 
CH lft55 

PAGE __L_ OP _!__ 
I aw J:'Nf:INJ:'J:'DINA TJ:'C.TINI:I rnUPANY 



DEPTH 

fT. 

DESCRIPTION 

r 

(Fill) Red Tan Micaceous Fine to 
Coarse Sandy C 1 ayey S i 1 t With Rock 
Fragments 

ot------
Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-1581 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 Ul. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE 

I so ,._ ROCK CORE RECOVERY 
---

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

I nee n• P'\DII I IU~ \AI.A"ri:'D 

0 

e PENETRATION-BLOWS PER FT. 

10 20 "'0 -10 60_ Bit 00 

TEST BORINI RECORD 
BORING NO. 

DATE DRILLED 

JOB NO• 

B-4 
9/1/78 
CH 4155 

PAGE _l_ OF .J.__ 
LAW ENGINEERING TESTING COMPANY. 



DEPTH DESCRIPTION 

FT. 

(Fill) Red Tan Micaceous Fine to 
Coarse Sandy Clayey Silt.With Rock 
Fragments 

3.51-----
Auger Refusal At l.5 Feet 
Boring Terminated At 3.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM 0.1511 

CORE DAILLINc; MEETS ASTM 0·211~ 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLII -:::=- WATER TABLE, 24 HR. 

I SO I ~ Rnrw ,.."•• ----·~--·· 
-.;;..- WAT&R TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

1 0 21) ~ ll ~ Q 611 8 :1_ 00 

TEST BORIN8 RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

B-4A 
9/1/78 
CH 4155 

PAGE__.!._ OF_!__ 

1 AW II='NntNII='II='DJNt:! TC'CTtN"' l"nUDANV 



DEPTH 

FT. 

DESCRIPTION 

(Fill) Brown Fine to Coarse Sandy 
Clayey Silt With Rock Fragments 

.o._ ____ _ ------..f-
Auger Refusal At J.O_ Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D-21 U 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 ,.T. 

• UNDISTURBED SAMPLE -:- WATER TABLE. 24 HR. 

I ~e 1 .. Dn,.w """"D• aco,..,..v.rev 
--- WATER TABLE. 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 j0 ~0 60 81) 00 

TEST BORING RECORD 
B-4B 

BORING NO. 

DATE DRILLED 9/1/78-

JOB NO • CH 4155 

PAGE_l__OF _l_ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 
FT. 

DESCRIPTION 

(Fill) Green Gray Micaceous Silty Fine 
to Coarse Sand With Rock Fragments 

3.01-----
Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING ANO SAMPLING MEETS ASTM D-11a• 

CORE DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OP' BLOWS OP' 140 LB. HAMMER 
FALLING 30 IN. REQUIRED TO DRIV1t 1.4 IN. I.-D. SAMIILER 1 FT. 

• UNDISTURBED SAMPLE 

I so I 'lit ROCK CORE AI!COVERV 

-..;;.-
WATIER TABLE. 24 HR. 

WATIER TABLII. t HR. 

.. --- -- --··. ···- ._ ___ _ 

0 

e PENETRATION·BLOWS PER FT. 

1 0 2 D 3 0 ~ 0 60 SIJ 00 

• 

TEST BORIN& RECORD 
-BORING NO. 

DATE DRILLED 

JOB NO. 

9/5/78 
CH 4155 

PAGE 1 ·0 , 1 ---
LAW ENGINEERING TESTING COMPANY 



DEPTH DESCRIPTION 

(Fill) Red Brown Micaceous Clayey 
Silty Fine to Coarse Sand With Rock 
Fragments 

'1------
Auger Refusal at 3~5 Feet 
Boring Terminated at 3.5 Feet 
No Groundwater Encountered at T.ime 
of Boring 
No Groundwater Encountered After 
24 Hours 

~RING AND SAMPLING MEETS ASTM D-1511 

IRE DRILLING MEETS ASTM D·2113 

PENETRATION IS THI! NUMBER OF BLOWS OF 140 i..e. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTUAii~D SAMPLE 

I I -...-
WATER TAaLE. 24 HR. 

WATER TAaLE. 1 HR. 

a PENETRATION-BLOWS PER FT. 

0 10 20 ~ 0 ~ 0 60 81) 00 

TEST BORIN& RECORD 
BORING NO. B-SA 

DATE DRILLED 9/5/78 

JOB NO • CH 4155 

PAGE_l_oF_l_ 



DEPTH 

'fT. 

DESCRIPTION 

" (Fi 11} Rock Fragments . 

3.51------
Auger Refusal At 3.5 Feet 
Boring Terminated At 3.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwat.er Encountered After 
24 Hours 

BORING ANI;) SAMPLING MEETS ASTM D-1511 

CORI: DRILLING MEETS ASTM D-21 13 

PENETRATION IS THI: NUMBER 01" BLOWS 01" 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

-..;::..-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

0 

~ UNDt~TURBED SAMPLE 

Jso ,., ROCK coRa RECOVI:RV 
LOSS 01" DRILI.INQ WATER 

e PENETRATION-BLOWS PER FT. 

1 0 20 j 0 ~ 0 60 . 80 00 

50=- 0" 

TEST BORIN8 RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-6 
9/5/78 
CH 4155 

PAGE_!__ OF__!_ 
LAW ENGINEERING TESTING COMPANY 



DEPTH 

TT. 

DESCRIPTION 

5.0 

(Fill) Green Brown Silty·Fine to 
Coarse Sand With Rock Fragments 

Auger Refusal At 6.0 Feet 
Boring Terminated At 6.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM 0.151a 

CORE DRILLING MEETS ASTM O.Z1U 

' 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED SAMPLE 

)so I "" ROCK CORE RECOVERY 

WATER TABUE, 24 HR. 

WATER TABLE, 1 HR. 

l.D!l!l 011' DRILLING WATER 

0 

e PENETRATION-BLOWS PER FT. 

10 20 '0 ~ 0 60 80 00 

• 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-6A 

9/5/78 
CH 4155 

PAGE_l_of:c__!_ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

"· 
DESCRIPTION 

5.5 

(Fill) Blue Gray Slightly Silty 
Fine to Coarse Sand With Rock Fragment!: 

Auger Ref usa 1 At 5.5 Feet 
Boring Terminated At 5.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM 0.15 .. 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

-.;;..-
WATER TABLE. 24 HR. 

. WATER TABLE. 1 HR. 

-

·o 

• UNDISTURBED SAMPLE 

Jso I ' ROCK CORE RECOVI!RV 
In~~ n• n•ll I INn WATI!'. 

e PENETRATION-BLOWS PER FT. 

10 20 ~ 0 ~ 0 60 80 0 0 

Ia. 
r---.t'-

"' ~ 50• 6" 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-] 
9/5/78 
CH 4155 

PAGE 1 0;,._ l 
~r~ 

LAW ENGINEERING TESTING COMPANY 
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DEPTH 

FT. 

DESCRIPTION 

0 
(Fill) Red Brown Silty Fine to Coarse 
Sand With Rock Fragments 

4. 5 1-------::--
Auger Refusal At 4.5 Feet 
Boring Terminated At 4.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-1581 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE 

I so I "" ROCK CORE RECOVERY 

-.;:--

..... 

WATER TABLE, 24 HR. 

WATEIIII TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 30 AI 0 60 8 :J 00 

I I 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

B-7A 

9/5/78 

JOB NO. CH 4155 

PAGE..1_oF·~ 
LAW ENGINEERING TESTING COMPANY 



DEPTH 

fT. 

DESCRIPTION 

2.5 

(Fi 1 n Red Brown Stlty F1ne to 
Coarse Sand With Rock Fragments 

Auger Refusal At 2.5 Feet 
Boring Terminated At 2.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered 
After 24 Hours 

BORING AND SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1. D. SAMPLER 1 FT. 

~ UNDISTURBED SAMPLE 

I so , .. ROCK CORE RECOVERY 

-.;:--

..... 

WATER TABLI!, 24 HR. 

WATER TAaLI!, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

tO 20 :lO ~ 0 60 80 0 0 

~ 50• 011 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

B-8 
9/5/78 

JOB NO. CH 4155 

PAGE_..l_oF~ 
LAW ENGINEERING TESTING COMPANY 



DEPTH 

"· 
(Fill) 

DESCRIPTION 

Red Brown Silty Fine 
Sand With Rock Fragments 

3.0 
At 3.0 Feet 

to Coarse 

Auger Refusal 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING ANO SAMPLING MEETS ASTM D·t511 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 FT. 

~ UNDISTURBED SAMPLE 

I so I., ROCK CORE RECOVERY 

WATER TA8LE, 24 HR. 

WATER TA8LE, 1 HR. 

LOSS 0 .. DRILLING WATER 

0 

a PENETRATION-BLOWS PER FT. 

tO 20 ~o 4 0 60 80 00 

I • I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-8A 
9/5/78 
Cl'l 4155 

· ..... ···-· ... 
PAGE_l_O·F~ . . ~~- ..... ~-~~·· 

LAW ENGINEERING TESTING COM~ANY 



DEPTH 

TT. 

DESCRIPTION 

(Fill) Brown Silty Fine to Coarse 
Sand With Rock Fragments 

3.0._ __ _ 
Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING ANO SAMPLING MEETS ASTM D-151& 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF' BLOWS OF' 140 LB. HAMMER 

F'ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. t. o. SAMPLER I F'T. 

• UNDISTURBED SAMPLE 

I so 1 .... ROCK CORE RIECOVERV 

--:;..-
WATIIR TABLE. 24 HR. 

WATIIR TABLE. I HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 ~ 0 ~ 0 60 80 00 

1150• 011 

~ ... __ 

Ill @ 

I 

TEST BORIN8 RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-9 
9/5/78 
CH 4155 

PAGE_!_oF~ 

I 

• 

LAW ENGINEERING. TESTING COMPANY 



:>EPTH 

FT. 

DESCRIPTION 

Brown Silty Fine to (Fill) 
Sand With Rock Fragments 

At 3.0 Feet 

Coarse 

Auger Ref usa 1 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered 
After 24 Hours 

BORING AND SAMPLING MEETS ASTM D-1Sa• 

?RE DRILLING MEETS ASTM D-2113 

£NETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TD DRIVE 1.4 IN. I. D. SAMPLER 1 PT. 

~ UNDISTURBED SAMPLE 

I so I "' ROCK CORE Rl!:t!OVI!:AV 

-;;..-
WATER TAet.E. 24 HR. 

WATER TA•LK. 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

to 20 0 • . o 60 80 00 

' : 
I I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-9A 
9/5/78 
CH 4·155 

PAGE_!__oF~ 
LAW ENGINEERING TESTING COMPANY 



DEPTH 

'fT. 

DESCRIPTION 

.0 

.0 

) 

(Residua 1} Firm Tan Brown Micaceous 
S i 1 ty Fine to Medium Sand 

------.-----------

I 
I 

Dense Green Brown Micaceous Silty 
Fine to Coarse Sand 

Partially Weathered Rock Sampled As 
Green Brown to Blue Gray And Tan 
Micaceous Silty Fine to Coarse Sand 

Auger Refusal At 31.0 Feet 
Boring Terminated At 31.0 Feet 
No Groundwater Encountered At 
Time of Boring 

BORING AND SAMPLING MEETS ASTM D-15al 

<:ORE DRILLING MEETS ASTM D-2113 

.ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. 0. SAMP'LER 1 n. 

~ UNDISTURBED SAMPLE WATER TABLE, 24 HR. 

WATIU' TABLE, 1 HR. I so I % ROCK CORE RECOVERV 
---.... 

0 

e PENETRATION-BLOWS PER FT. 

10 20 ~ D ~ D. 60 8[1 0 0 

' 
\ 
~ 

\ 
!\. 

~ 

50=- 611 

50=- 311 

TEST BORIN& RECORD 
BORING NO • 

DATE DRILLED 

JOB NO.· 

9/6/78 
CH·4155 

. PAGE..L_oF~ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 
FT. 

DESCRIPTION 

5-? 

17.0 

(Residual) Stiff Tan Brown Micaceous 
Fine Sandy Silt 

1-------------·-
'Firm Tan Brown And Green Gray 
Micaceous Silty Fine to Coarse Sand 
Wi.t;h Weathered Rock Fragments 

Dense Blue Gra~ Brown And White 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock Fragments 

29.0~,_----------------------------~ 29. 51-.....:-r..;_. ---
Boring Terminated At 30.0 Feet 
No Groundwater Encountered At 
Time of Bo i"i n~,?·~~, . 

-<;~,.;,.< .... 

*Partially W~fiered Rock Sampled 
As B 1 ue ,Gray•Shty Fine to Med i urn 
Sand 

BORING AND SAMPLING· MEETS ASTM D-1511 

CDAE DRILLING MEETS ASTM D·Z113 

PENETRATION IS THE NUMBEJt Of' BLOWS Of' 1-40 LB. HAMMER 

f'ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 f'T. 

~ UNDISTURBED SAMPLE WATER TAaLE_ 24 HR. 

--v=- WATER TABLE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 1 0 2!) ~ 0 ~ 0 60 8 !) 00 

-----

\ 

TEST IOfiERE~~RD 
BORING .N(i:,~!<·~\~~~w ·B~'11 
DATE. ~R~~L~~y :· :_ 9/6/78. _, '> 
JOIJ NO~;,_:·: '·+:, .• :11"'~<f Ctt . 4155 .· ... 

• .OM'ei~i!t~o.:~.:. rnMPA~ 



DEPTH 

fT. 

DESCRIPTION 

5-? 

17.0 

(Residual) Stiff Tan Brown Micaceous 
Fine Sandy Silt 

-----------·-
'Firm Tan Brown And Green Gray 
Micaceous Silty Fine to Coarse Sand 
Wi.t;h Weathered Rock Fragments 

Dense Blue Gra~ Brown And White 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock Fragments 

29.0~------------------------------~ 29. 51--_:.:__ __ _ 
Boring Terminated At 30.0 Feet 
No Groundwater Encountered At 
Time of Borin~-· 

"':.:·:-· 
l';-~:::;: 

*Partially W~t~ered Rock Sampled 
As Blue :Gr·ay'Sllty Fine to Medium 
Sand 
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I'£NETRATIDN IS THE NUMBER OJI' BLOWS OF MO LB. HAMMER 

JI'ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 
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LAW ENGINEERING TESTING COMPANY 

Singer Furniture 
P. o. Box 1588 
Le~cir, North Carolina 28645 

Attention: Mr. Eklain England 
Project Hana']er 

·- ', :::nH ::A.=<:LhA 28220 ; (-:"C.! 523-2022 
:-.u-:-ust 22, 1980 

Subject: Repor~ of Preliminary Geotechnic&l Exploration 
Singer Furniture Facilities 
Mill3r Hill Road (Virginia Street) 
Lenoir, North Carolina 
LETCo. Job No. CH 4467 

Gentlem~n: · 

~~ a~thorized by your ?urchase Order No. 012345 dat3d Auguat 7, 1980, Law 
~ngir..;...;ring Te5ting Company has completed a preliminary geotechnical explora­
i:_;_on 'lt Lhe subject site. The purpose of this exploration was to generally 
ti~fine the ranga of subsurface conditions within the subject property and to 
Ci.:t.e.cmine its geotechnical suitability for future development. This report 
c!es~ribcs the wor!< performed and presents the results obtained, along with our 
pr.6liminary evaluation and recommendations. 

Fceviously, we performed a pral.iminary geotechnical exploration at the 
site which in~luded some borinq.~; within the current area. This prev1ous wo-.:k 
was r~ported as Law Engineering Job Nn •. CH 4155 dated October 17, 1~78. · -

SITE AND PROJECT INFO&~ATION 

The Singer Furniture facilities are located so~th of Morganton Boulevard 
on both sides of Miller Hill Road (Virginia Street) in Lenoir, North Carolin~. 
The Lotal slt~ encompass~s betw~en 60 and 70 acre.~;. About Ofie-hali of this 
area lie3 in the rnoderataly wooded flood plain of Lower Creek which runs along 
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the north boundary of the site. The extreme southern portion of the site has 
a moderately to steeply sloping topography and rises to as high as 75_:t ft 
above the existing Plant No. 3 facility. Part of this higher area has been 
used as a source for borrow material and is relatively clear. The undisturbed 
higher part is densely wooded. 

Future site development plans call for plant expansion both to the north, 
within the present flood plain area, and to the south in the present high 
ground area. Anticipated future construction will be similar to existing site 
buildings. Approximately 10 ft of fill would be required within the flood 
plain area to obtain an elevation compatible with the predicted 100-year flood 
elevation of 1076 feet. South of the existing Plant Nos. 3 and 4, excavation 
depths ranging from 30 to 70 ft would be required to obtain the finished floor 
elevation of 1095 ft in Plant No. 3. Borrow soil excavated from this latter 
area would be available for use in filling in the flood plain area. 

Our understanding of the proposed project plan is based on a meeting 
between our Mr. Jon Gould and Mr. Eklain England of Singer Furniture on July 
25, 1980 and the furnished City of Lenoir topographic site plan. 

FIELD EXPLORATION 

Five soil test borings, designated BB-1 through BB-5 were drilled within 
the flood plain area. Three borings with infrequent split-spoon sampling, 
along with one offset auger boring, were drilled within,the higher ground area 
south of existing Plant Nos •. 3 and 4. The approximate boring locations are 
shown on the attached Boring Location Plan which we prepared from the fur­
nished City of Lenoir Topographic Sheet B-5. The boring locations were 
mutually agreed upon by our Mr. Jon Gould and Mr. Eklain England of Singer 
Furniture. The borings were field-located by our drill crew by measuring from 
existing site features with a 100-ft tape, using estimated right angles. 
Elevations at the boring locations were estimated by interpolating between the 
ground surface elevation contours (contour interval of 5 ft) shown on the 
furnished topographic site plan. 

The borings,,vere made by both a rotary wash drilling procedure in which 
clear water was· maintained in· the borehole to stabilize the soils and by 
mechanically twisting a continuous steel flight auger into the soil. At 
regular intervals in the soil test borings and ab infrequent intervals in the 
other borings, the drilling tools were removed and soil samples obtained with 
a standard 1.4-inch I. o., 2-inch o. o., split-tube sampler. Soil sampling 
and penetration testing were· performed in general accordance with ASTM D 1586. 
The sampler was first seated 6 inches to penetrate any loose cuttings, then 
driven an additional 12 inches with blows of a 140-pound hammer falling 30 
inches. The number of hammer blows required to drive the sampler the final 12 
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inches was recorded and is designated the "penetration resistance". The 
penetration resistance, when properly evaluated, is an index to the soil's 
strength and foundation supporting capability. 

Representative portions of the soil samples, thus obtained, were placed in 
glass jars and transported to the laboratory. In the laboratory, the samples 
were examined by a geotechnical engineer to verify the driller's field classi­
fications. Test Boring Records are attached, showing the soil descriptions 
and penetration resistances. 

SUBSURFACE CONDITIONS 

Area Geology 

The project site is located in the Piedmont Physiographic Province, an 
area underlain by ancient igneous and metamorphic rocks. The virgin soils 
encountered in this area are the residual product of in-place chemical 
weathering of rock which was similar to the rock presently underlying the 
site. The typical residual soil profile consists of clayey soils near the 
surface where soil weathering is more advanced, underlain by sandy silts and 
silty sands. The boundary between soil and rock is not sharply defined. This 
transitional zone termed "partially weathered rock" is normally found overly­
ing the parent bedrock. Partially weathered rock is defined, for engineering 
purposes, as residual material with standar~ penetration resistances in excess 
of 100 blows per foot. Weathering is facilitated by fractures, joints and by 
the presence of less resistant rock types. Consequently, the profile of the 
partially weathered rock and hard rock is quite irregular and erratic, even 
over short horizontal distances. Also, it is not unusual to find lenses and 
boulders of hard rock and zones of partially weathered rock within the soil 
mantle, well above the general bedrock level. 

Quite often, the upper soils along drainage features and in flood plai~ 
areas are water-deposited (alluvial) materials that have been eroded and 
washed down from adjace.nt higher ground. These alluvial soils are usually 
soft and compre~l.~-. having never been consolidated by pressures in excess of 
their present o~-~den. 

~M~-
soil Conditions,fft Flood Plain 

Within the flood plain area of the site, borings BB-4 and BB-5 encountered 
man-made fill to depths of· 4 ft · and 1 ft, respectively. The fill encountered 
.in BB-5 (some. of which was placed for access) and the upper 1 ft of fill in 
BB-4 · consists of. silty sand and gravel. Some wood chips and trash were 
present in the fill at BB-5. The deeper fill in BB-4 to 4 ft depth consists 
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of firm silty sand which is relatively clean. Boring BB-1 encountered 
material to 3 ft depth described as fill or possible alluvium consisting of 
very loose silty sand. 

Below the fill or possible alluvium in borings BB-1, BB-4 and BB-5 and 
below a surficial topsoil cover in borings BB-2 and BB-3, alluvial materials 
were encountered to depths ranging from 14 ft in BB-1 to 33.5 ft in BB-5. The 
alluvium consists of very soft to soft sandy clayey silt and sandy silty clay 
and very loose to firm silty sand. The upper 18 to 20 ft of alluvium in 
borings BB-4 and BB-5 and the entire depth of alluvium in BB-1 consists prima­
rily of fine-grained silty clay and clayey silt. This fine-grained alluvium 

.is underlain in borings BB-4 and BB-5 by about 12 ft of alluvial siltY. sand. 
The alluvium encountered in borings BB-2 and BB-3 consists predominantly of 
silty sand for its full depth. Th~ sampled alluvium typically contains 
decayed organics and wood fragments. The bottom few feet of the alluvium is 
typically very sandy and contains rounded gravel and small cobbles. 

Below the alluvium in these five borings, residual soils resulting from 
the in-place chemical weathering of parent rock were encountered.. The 
residual soils consist of firm to very dense silty sands which are generally 
micaceous. Residual material hard enough to be termed partially weathered 
rock was encountered in borings BB-1, BB-2 and BB-3 slightly above... boring 
termination at depths ranging from 33 to 34-. feet. _ ~ ... · 

South of Plant Nos. 3 and 4 

Current borings BB-6, BB-7, BB-7A and BB-8 encountered subsurface.cond~­
tions similar to those encountered by previous soil test borings B-10 and B-11 
located within this site area. Previous borings B-10 and B-11 encountered 
residual soils from the ground. surface consisting of stiff. micaceous. sandy 
silt and firm to dense silty sand ~0. respec~ive depths of 20. and 29. feet. 
Partially weathered rock was encountered,below these depths to auge~_refusa1 
at 31 ft in B-10 and to boring termination at 29.5 ft in a-11. 

Residual soils consisting of.. sandy. _silts and silty sands, .. w~th. estimated 
consistencies r~i.ng from loose: ·t;o vel:y,_.dense, were encountered in .. bor~ngs. ·=-···'· . . .. . . BB-6 through BB~~ depths ranging:. £rom 3:~.5 ft in BB-7 to. 57.5- ft..,<J.n... BB-8 •. 
The residual BQ;~!s!l, are typically micaceous with the percentage of mica 
variable with depth and location. Partially weathered rock was encountered at 
approximate depths of 55 ft in BB-7A and 57.5 ft in BB-8. The depth of 
partially weathered rock in these borings. is- very .. approximate and is based 
primarily on the driller's assessment of drilling difficulty, along with 
infrequent split-spoon sampling. Refusal to mechanical augers was encountered 
at 39.5 ft in BB-7 and refusal to rotary dragbit was encountered at 63.1 ft 
in BB-7A. Boring BB-7A is located approximately. 25ft south of~BB-7~a~~w~ 
drilled to help determine the lateral extent of the relatively shall~-refus~ 
material encountered in BB-7. Refusal to ~he soil drilling-:, equip!p8~t. may-

... '\ t· __ 
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result from hard rock lenses, pinnacles, boulders or the upper surface of 
sound continuous rock. Diamond core drilling procedures would be required to 
penetrate and retrieve samples in order to determine the nature and continuity 
of the refusal material. Diamond core drilling was not performed in these 
borings. 

Groundwater Conditions 

water levels were checked in all the borings at the time of drilling and 
again in the majority of the borings after times ranging from 24 hours to 
several days, to record the stabilized groundwater levels. In the flood plain 
area, stabilized groundwater levels ranged fr001 1 to 6 ft in borings BB-1, 
BB-2 and BB-5. Groundwater was at 5 ft in BB-3 several hours after completion 
of drilling and at a similar depth in boring BB-4 at the completion of 
drilling. Only limited groundwater information was obtained in borings BB-6 
through BB-8. Groundwater was at 32.5 ft in BB-6 after several days, which 
corresponds to approximately elevation 1105 feet. After 24 hours, boring BB-7 
was dry and caved at 34 feet. Such caved depths are often indicative of 
groundwater slightly below the caved depth. However, caving of boreholes can 
also be caused by fall-in or collapse of the walls of the borehole well above 
the groundwater level, which is likely in this case. Water levels in borings 
BB-7A and BB-8 were noted at the time of boring but are unreliable since water 
was used in advancing these boreholes. These borings were not checked for 
stabilized groundwater. ~revious borings B-10 and B-11 were dry to the 
termination depths at the time of boring. The significant depth of excavation 
which has been performed south of Plant No. 3 has undoubtedly depressed the 
groundwater level within the high ground portion of the site below its level 
before excavation. 

Groundwater levels may fluctuate several feet with seasonal rainfall 
variations and with changes in the water level in adjacent streams. Normally, 
the highest groundwater levels occur in late winter and spring and the lowest 
levels occur in late summer and fall. 

Details of the subsurface conditions encountered in the recent borings and 
previous borings B-10 and B-11 are presented on the attached Test Boring 
Records. A summary of the subsurface conditions encountered in these borings 
is given on the attached Table I. 

PRELIMINARY EVALUATION AND RECOMMENDATIONS 

Flood Plain Area 

The man-made fill and alluvium encountere~ in borings BB-1 through BB-5 is 
not suitable for support of buildings. Foundations bearing in such poten­
tially highly compressible material would be subject to excessive amounts of 
total and differential settlement. Two possible alternatives to provide 
suitable structural support in this area are discussed below. 
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Boring 
No. 

BB-1 

BB-2 

BB-3 

BB-4 

BB-5 

BB-6 

BB-7 

BB-7A 

BB-8 . 

BB-10 

BB-11 

-- -- --

Approx. 
Surface Elev. ( 1) 

(Ft) 

1070:t 

1068 

1067 

1070 

1068 

1137 

1167 

1165 

1160 

1125(4) 

1135(4) 

TABLE 
SUMMARY OF SUBSURFACE CONDITIONS 

LETCo. JOB NO. CH 4467 

Approx. Depth Approx. Depth 
o~ Fill of Alluvium 

(Ft) (Ft) 

,, ···3 
rti .',•·

1

f•· ' 14 

,.._ 29 

29.5 

4 34.5 

1 33.5 

Approx. Depth 
to PWR 

(Ft) 

34 

33.5 

33 

55 

57.5 

20 

29 

Approx. Depth 
to Refusal(2) 

(Ft) 

39.5 

63.1 

31 

Approx. 
Groundwater 

Depth ( 3 ) { Ft) 

1 

6 

5 

5 @ TOB 

5 

32.5 

Caved & Dry @ 34 

Notesc (1) Surface Elevat~ons Estimated by Interpolation Between Surface Contours Shown on Furnished 
City of Lenoir Topographic Map. 

(2) Refusal May Represent Boulders, Hard Rock Lenses or the Upper Surface of Bedrock. 

(3) Groundwater Depth~ Repres~nt Measurements Made After a Reasonable Stabilization Period Except 
Where Indicated aa TOB (Time of Borin9>• 

(4) Surface Elevation at Previous Boring Estimated from Recently Furnished City of Lenoir 
Topographic Map. 
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One possible alternative would be foundation support on compacted struc­
tural fill placed above the existing flood plain surface. A sufficient 
thickness of fill, probably on the order of 10 ft, would be required between 
the bottom of foundations and the existing alluvial materials to contain 
significant foundation stresses within the fill. This depth of fill would 
seem compatible with existing site grade since approximately 10 ft of fill 
would be required in the flood plain area to obtain the predicted 1 00-year 
flood elevation. Construction on top of the fill would have to be delayed 
until sufficient time had elapsed for the alluvium to adjust to the"weight of 
this fill and for the fill to have adjusted to its own weight. Due to the 
clayey nature of much of the alluvium, several months would likely be required 
for this adjustment to occur. Laboratory consolidation testing on undisturbed 
samples of the alluvium would be required to predict the time necessary for 
settlement adjustment to occur. Settlement plates installed at the base of 
the fill and monitored regularly by precision leveling, both during and 
following the filling operation, would be required to determine when settle­
ments were negligible. Even after this period of settlement adjustment, 
additional long term "secondary settlement" would continue. The magnitude of 
this secondary settlement would have to be determined from laboratory consoli­
dation testing of undisturbed samples of this material. Provided that primary 
settlement was completed and sufficient fill thickness separated the building 
foundations and underlying alluvium, such long term secondary settlements 
would likely be negligible. This would have to be confirmed by the laboratory 
testing program. 

Construction on top of the completed fill would impose additional stresses 
in the fill due to the floor and foundation loads. Provided that the alluvium 
and fill had previously adjusted to the weight of overlying material, settle­
ments due to the new construction would likely be within the range for typical 
plant construction. However 1 heavy floor or column loads could experience 
undesirable magnitudes of settlement. Such settlements could be minimized by 
preloading above the proposed subgrade level of compacted structural fill with 
several feet of uncompacted fill to allow the fill soils to adjust to a 
loading roughly equivalent to future building loads.· 

If time is not available for settlements to occur prior to actual building 
construction, th.h: deep foundations would be required to transfer the 
structural loads .,through the compressible alluvial soils to the underlying 
relatively incompressible residual soil and partially weathered rock. In our 
opinion, a deep foundation system of driven piles consisting of timber 1 

closed-end, concrete-filled steel pipe piles or steel H-piles, would be 
feasible. Such piles would derive support primarily from end bearing with 
some. contribution from skin friction in the residual soils and partially 
weathered rock below the alluvium. Predrilling through the gravel and cobble 
layer at the base of the alluvium would be required for use of timber piles. 
Based on the available limited subsurface information, we anticipate maximum 
allowable working capacities of 20 to 25 tons for timber piles bearing in very 
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dense residual soil or on partially weathered rock and 50 to 60 tons for 
closed-end, concrete-filled steel pipe piles extended a few feet into 
partially weathered rock. The borings indicate that required depths for the 
timber and pipe piles would likely range from 35 to 40+ feet. The feasibility 
for use of timber piles would largely depend on the depth of additional fill 
to be placed above the present flood plain surface, since the maximum length 
of timber piles readily obtainable is on the order of 60 feet. Steel H-piles 
driven several feet into partially weathered rock could potentially achieve up 
to 100 tons of individual working capacity. Additional borings extended to 
greater depth would be required to more accurately predict pile loads and pile 
tip elevations. 

Even if driven piles were utilized for support of structural loads, it 
would still be desirable to allow time for the alluvium to. adjust to the 
weight of any fill placed to raise site grade in the flood plain area. Piles 
installed through the fill and alluvium before such adjustment had occurred 
would be subject to negative skin friction forces caused by settlement of the 
fill and alluvium adjacent to the piles. Such negative or downd:i:ag forces 
would reduce the available working capacity of the piles for structural 
support. Also, if fill settlement was not allowed to occur prior to 
construction, floor slabs would have to be pile supported and designed as 
structural slabs. 

Area South of Plant Nos. 3 and 4 

The previous and current borings drilled within this area indicate that 
the surface of partially weathered rock and hard rock is knobby and uneven, -as 
is characteristic of this geologic area. Residual soils with standard pene­
tration resistances of 60 or less can generally be excavated with conventional 
earthmoving equipment. Harder residual soils and partially weathered rock 
typically require heavy excavating equipment with ripping tools for efficient 

-excavation. Refusal materials, where continuous, generally require blasting 
for efficient excavation.. Thus, the borings indicate that conventional exca­
vation could be accomplished to depths ranging from about 20 to 57 ft below 
existing grade, corresponding to a range in elevation from about 1092· (boring 
termination in ~·6) to 1128 feet. Ripping of partially weathered rock and 
blasting of refusaL materials present below these depths would be required. 
Some rand~ bou~<}ers, ridges or pinnacles of rock requiring blasting would 
likely be encountered within the general depths of conventional excavation. 
(Hard rock which required blasting is exposed in the face of the cut south of 
Plant No. 3.) 

Although the groundwater level will likely be permanently depressed as the 
large, deep excavation is made, some dewatering and drainage will probably be 
required. Adequate groundwater control could likely be achieved by gravity 
drainage and pumping from strategically placed; filtered sumps. 
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Based on the results of the previous and current borings, we anticipate 
that bearing pressures for shallow foundations ranging from 5000 psf in 
residual soil up to 10,000 psf in partially weathered rock would be generally 
available. Much higher bearing pressures are possible on hard, intact rock. 
These bearing pressures would have to be verified by additional soil test 
borings drilled within specific building locations after excavation is 
completed. 

Laboratory classification and compaction testing was not within"the scope 
of this preliminary exploration. However, our visual examination of the 
split-spoon samples and previous experience with simila;r materials indicate 
that the proposed cut materials would in general be sui table for use as 
structural fill. Some of the proposed cut materials contain a significant 
percentage of mica. Strict moisture control of such material would likely be 
required to minimize potential "fluffing" during compaction in order to 
achieve desired density. Partially weathered rock should not be used for 
structural fill unless it can be broken down by the excavation and compaction 
equipment into a material with maximum particle size of 6 inches. The sandy 
nature of the partially weathered rock at this site is favorable in this 
regard. In general, soils to be used as structural fill in building and 
pavement areas should have a Plasticity Index less than 30 (15 is ideal) and 
should have less than 5 percent (by weight) of fibrous organic material. 

Before filling commences, a representative sample of each proposed fill 
material should be teste~ to determine its compaction characteristics, 
including maximum dry density and optimum moisture content. 

QUALIFICATION OF REPORT 

Our evaluation of foundation support and excavation conditions for this 
preliminary subsurface exploration has been based on our understanding of the 
project and site information and the data obtained in our explorati,on. The 
general subsurface conditions utilized in our evaluation of foundations are 
based on interpolation of subsurface data between the widely spaced borings. 
In evaluating the boring data obtained in this preliminary subsurface explo­
ration, we have examined previous correlations between penetration resistances 
and foundation bearing pressures observed in soil conditions similar to those 
at your site. 

The foundation recommendations stated in this report are only preliminary 
in nature and not intended for use in final foundation design. When the 
project plans are finalized, we will be glad to work with you in establishing 
the final investigative program required to give detailed soil and rock­
related recommendations for foundation design and site preparation. 

j 
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Law Engineering Testing Company appreciates the opportunity to provide our 
geotechnical engineering services on this project. If you have any questions 
concerning this report or if we may be of further assistance to you during the 
final design and construction phases plant expansions, please contact us. 

MYB/JHG/tmc 

Attachments 

Very truly yours, 

LAW ENGINEERING TESTING COMPANY 

ZN.;zo~ 
Project Soils Engineer 
Registered, N. c. 8696 

~~1~ 
Chief Engineer 
Registered, N. c. 7582 
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DEPTH 

FT. 

DESCRIPTION 

{Residual) Firm Tan Brown Micaceous 
Silty Fine to Medium Sand 

·.o ----- -----------

.0 

0 

Dense Green Brown Micaceous Silty 
Fine to Coarse Sand 

Partially Weathered Rock Sampled As 
Green Brown to Blue Gray And Tan 
Micaceous Silty Fine to Coarse Sand 

Auger Refusal At 31.0 Feet 
Boring Terminated At 31.0 Feet 
No Groundwater Encountered At 
Time of Boring 

.. ~- :.-;.... ~ 

BORING AND SAMPLING MEETS ASTM D·l518 

lE DRILLING MEETS ASTM D·ZI 13 

. -HETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. t. D. SAMPLER I FT. 

• UNDISTURBED SAMPLE 

I so I % ROcK CORE RECOVERY 
---

WATER TABLE, 24 HR. 

WATER TABLE, I HR. 

e PENETRATION-BLOWS PER FT. 

0 10 20 30 40 60 81) 00 

\ 

50:z 611 

~so• 311 

TEST BORIN& RECORD 
BORING NO • B-10 

DATE DRILLED 9/6/78 

JOB NO • CH 4155 

PAGE_!__ oF__!__ 

LAW ENGINF'F'AINt:: TI:'C:TINI'! rnuo""'v 



•EPTH 

FT . 
DESCRIPTION 

) 

) 
-
J 

,Residual) Stiff Tan Brown Micaceous 
Fine Sandy s i 1 t 

f--- ------------ ·-
Firm Tan Brown And Green Gray 

Micaceous Silty Fine to Coarse Sand 
With Weathered Rock Fragments 

Dense Blue Gra~ Brown And White 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock Fragments 

.. 

" 

Boring Terminated At 30.0 Feet 
No Groundwater Encountered At 
Time of Boring 

*Partially Weathered Rock Sampled 
As Blue .Gray s i 1 ty Fine to Medi urn 
Sand 

.. 

BORING ANO SAMPLING MEETS ASTM D•151a 

"qE DRILLING MEETS ASTM D·2113 

• ~ETRATION IS THE NUMBER OF BLOWS 0~ 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED SAMPLE WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. I so I % ROCK CORE RECOVERY 
LOSS OF DRILLING WATER 

0 

e PENETRATION-BLOWS PER FT. 

10 20 3 0 4Q_ 6_Q 8Q_ 00 

' \ 

1\ 

TEST BORIN& RECORD· 
BORING NO • 

DATE DRILLED 

JOB NO. 

B-11 
9/6/78 
CH 4155 

PAGE __ J _ OF_·l_ 

LAW ENGINEERING TESTING COMPANY 



-:.:. .··. 

Approx. 
DEPTH 
fT. 

DESCRIPTION Elev., Ft. e PENETRATION-BLOWS PER FT. 

(Fill or Possible Alluvium) Very Loose 
Gray Black Brown Micaceous Silty Fine 
to Coarse Sand 

3.oL-----------------------------_, 
(Alluvium) Firm to Soft Blue Black 
Silty clay With Wood Fragments and 
Decayed Organics 

3. 0 1--- -- --- --- --- -
(Alluvium) Very Soft Blue Black Fine 

.• o 

.o 

to Medium Sandy Clayey Silt With 
Decayed Organics and Coarse Sand 
and Gravel from 13.5 to 14 Feet 

(Residual) Loose Tan Brown Micaceous 
Clayey Silty Fine to Coarse Sand With 
Weathered Rock Fragments to Very Loose 
Tan Micaceous Silty Fine to Coarse 
Sand 

--- --- ---
Firm Tan Brown Micaceous Silty Fine to 
Coarse Sand 

-· 

Very Dense Mottled Gray, Tan and White 
Micaceous Silty Fine to Medium Sand 

- . 

. o .--------~~~---.----f 

.3 
Boring Terminated~at34.3 Feet ... ::-.-,. 

Groundwater at 3 Feet at Time of Boring 

Groundwater at 1 Foot on 8/13/Bo· 

l07o±o 10 20 30 40 60 80 100 

1065 

1060 

1055 • 
1050 

\ 
1045 I\ 
1040 

\:so= " 
1035 

*Part1ally Weathered Rock Sampled As Green Tan Brown 
Micaceous Sil tv Fine to Coarse Sand 

BORING AND SAMPLU(G MEETS ASTM D-1511 

:ORE DRILLING MEETS ASTM 0.2113 

_...NETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED 'SAMPLE 

I so I ,., ROCK CORE RECOVERY 
---

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF OAILLING WATE:A 

TEST BORIN& RE.CORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

BB-1 

8/B/80 
CH 4467 

PAGE~OF~ 
LAW ENGINEERING ';'tESTING .COMPANY 



DEPTH 

FT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

0 

3. 0 

.• 0 

.o 

.5 

.9 

1068+o 10 20 30 40 GO 80 100 
I WP lc:: _an!: 'Ib.J?-501 

(Alluvium) F1rm Gray Tan Brown Slightly 

Micaceous Fine Sandy Silt 

(Alluvium) Loose Blue Tan Gray 
Micaceous Silty Fine to Medium Sand 
With wood Fragments 

(Alluvium) Firm Tan Blue Gray 
Micaceous Silty Fine to Medium Sand 
With Coarse Sand and Rounded Gravel 
at 28.5 Feet 

--

(Residual) Firm Green and White 
Micaceous Silty Fine to Medium Sand 

Boring Terminated~~1 33.9 Feet 
~'-'""·· -

Groundwater at 4.5 Feet at Time of 
.. 

Boring -
Groundwater at 6 Feet on ,8/13/80 

*Part1a1.1 Weathered Rock Sam aea as tl. y p 
and White Silty Fine to Coarse Sand 

BORING AND SAMPLINQ MEETS ASTM D•1511 

CORE DRILLING MEETS ASTM 0.2113 

1063 

1058 

1053 

1048 

1043 

1038 

1033 

ue .3ra y 

'ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1. D. SAMPLER 1 FT. 

• UNDISTURBED ~AMPLI! 
I so I % ROCK CORE RECOVERY 

--i:--
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

' 

I 
~ 

\ 

~ 

\ 
• 

\ 
._ 

50= 5" 

TEST BORIN& RECORD 
BORING NO.· 

DATE DRILLED' 

JOB NO • 

BB-2· 

8/7/80 
CH 4467 

. 1 1 PAGE_-··-·-·· OF_._._. 

LAW ENGINEERING TEsTING COMPANY 



DEPTH 

fT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

f) 

5.5 

7.0 

L5 

3.0 

4.3 

1067± 0 

t": • ) 
(Alluv~urn soft to Very Soft Tan 
Brown to Gray Tan Micaceous Clayey 
Fine Sandy Silt 

-
(Alluvium) Very Loose to Loose Tan 
Blue Gray Micaceous Silty Fine to 
Medium Sand With Decayed Organics 

-
(Alluvium) Very Loose Tan Blue Gray 
Micaceous Silty Fine Sand to Loose 
Tan Blue Gray Micaceous Silty Fine to 
-Coarse Sand With Rounded Gravel Below 
26.5 Feet 

.. 

(Residual) Loose Green and White 
Micaceous Silty Fine to Medium Sand 

Partially Weather~-~ _Rock Sampled As 
Green Brown and White Silty Fine** 
Boring Tenninate~t-;34. 3 Feet 

Groundwater at 2 :PEi;t at Time of Boring 
and 5 Feet After Several Hours 
·*Topsoil 
.**to Coarse Sand 

BORING AND SAMPLING MEETS- ASTM 0.151. 

CORE DRILLING MEETS ASTM 0.2113' 

1062 

1057 

.1052 

1047 

1042 

1037 

1032 

PENETRATION IS· THE NUMBER OP' BLOWS OP' 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

•. UNDISTURBED. SAMPLE' 

Jso f ... ROCK CORE RECOVERY 

--::r--
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS Of" DRILLING WATER 

I~ 

\ 

' 
1/ 

10 20 30 40 60 80 100 

·-

\ 

- . 

- ' ; 

' 

~!1 00= 10" . 

', 

. '• 

l 
~ 

, \ ' . ' 
l 

TEST ~ORIN. RE-CORD 
BORING NO. 

DATE DRILLE~ 

JOB NO~ 

8/12/80' 
CH~4467 

PAGE. l OF _1, --
LAW ENGINEERING' TESTING, COMPANY 



DEPTH 
FT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

l07o+o 10 20 3o 4o Go so 100 

4.0 

12.0 

2..8. 5 

3>4- 5 

38.5 
+ ).0 

-
(Fill) Gravel and Soil Mixture -
(Fill) Firm Brown Micaceous Silty • Fine to Medium Sand 

(Alluvium) Firm Blue Gray Micaceous 1065 ' Fine to Medium Sandy Silty Clay to \ Fine Slightly Sandy Silty Clay 
; 

1060 ~ 

- I (Alluvium) Very Soft Blue Gray 
Micaceous Fine Slightly Sandy Silty 
Clay With Silty Fine to Coarse Sand 

lOSS Seams 

1050 

-
(Alluvium) Loose Tan Blue Gray 
Micaceous Silty Fine Sand 

.. 
1045 

(Alluvium) Loose to Firm Gray Tan 
1040 Silty Fine to Coarse Sand With Rounded 

Gravel. Larger Gravel and Cobble~ 
From 33.5 to 34.5 Feet 

!\_ -

~ 101~ 
(Residual) Firm Tan Brown Micaceous 

""" Silty Fine to Medium Sand 
- I'-

1'-
r'-- t'---

Very Dense Tan Brown Silty Fine to 
- 1-

Coarse Sand - 1030 

Boring Terminated aS 40.0 Feet 
BORING AND SAMPLING MEETS ASTM D•1511 

CORE DRILLING MEETS ASTM D·21 13 

Groundwater Encountered at 5 Feet at Time of Boring 

'ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 FT. 

• UNDISTURBED .SAMPLE 

)so I 'M. RocK CORE RECOVERV 

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

JOB NO . 

BB-4 

8/8/80 

CH 4467 

PAGE_l_of:_l_ 

LAW ENGINEERING TESTING COMPANY 



;:..~··· 

DEPTH 

FT. 

DESCRIPTION 

3.0 

5.0 

20.0 

}Y:~,+J.) '.!.'an M~9aceo~ .. P~~r~/·!~~ ~<;.ri~h Med1nm Sand W~th Wn 
(Alluvium) Soft G~ay Tan Brown S_llghtly 
Micaceous Fine Sl~ghtly Sandy S1lt 
Wit:h·Woa.ci..Jmd DeCayed....Organiroo 
(Alluvium) Firm Tan Blue Gray Silty 
Clay 
(Alluvium) Very Soft Tan Blue Gray to 
Blue Gray Silty Clay 

(Alluvium) Firm Tan Brown Micaceous 
Silty Fine to Medium Sand to Loose 
Blue Tan Gray Micaceous Silty Fine to 
Medium Sand With Organics and Rounded 
Gravel Below 28.5 Feet 

~3.~~--------------~~~--------------~ 
(Residual) Firm ~inge Tan to Gray, 
Green and White ~aeeous Silty Fine 
to Medium Sand ~;;.c.:;;: 

Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

1068±o I 0 20 30 40 60 80 I 00 

1063 ' 7 
1058 ~ 

1053 

1048 

\ 
1043 

v 

I 
1038 

1033 

?>8 
• 
5 

Very Dense Residual Soil (No Sample 
d~Re~oo~v~e~ry~)~------------------------~--~~~11n~?•R~--------~--------.-.--. 1-fO. 

Boring Terminated at 40.0 Feet 
BORING AND SAMPLING MEETS ASTM D-1511 

Groundwater at 1 Foot at Time of Boring 

CORE DRILLING MEETS ASTM D-2112 
Groundwater at 5 Feet After 24 Hours 
ENETRATION IS THII NUMBER OP BLOWS OF 140 LB. HAMMER 

FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 FT. 

• UNDISTURBED _SAMPlA 

I so I "" ROCK CORE RECOVERY 

-v-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OP DRILLING WATER 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

BB-5 
8/12/80 

CH 4467 

PAGE_2_oF __2:.._ 
LAW ENGINEERING TESTING COMPANY 



DEPTH 

FT. 

DESCRIPTION 

n 

t:>. 0 

.- (Residual) Pink Brown Micaceous Silty 
Fine Sand to Tan Micaceous Fine to 
Medium Silty Sand (No Split-Spoon 
samples Obtained - Soil Descriptions 
From Samples of Auger Cuttings) 

1--- --- -
Residual Soil Sampled as Dense Red 
Tan Brown Micaceous Silty Fine to 
Medium Sand From 18.5 to 20.0 Feet and 
Firm Gray Tan Brown Micaceous Silty 
Fine to Medium Sand From 43.5 to 
45.0 Feet 

Approx. 
Elev., Ft. 

+ 1137- 0 

1132 

1127 

1122 

1117 

1112 

1107 

1102 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

• 

~o.o ._----------------------------------~•l-09_7_. ____ _. __ _. __ ._._.__.._w 
BORING AND SAMPLING MEETS ASTM D·1511 

CORE DRILLING MEETS ASTM D•Z113 

'ENETRATION IS THE NUMBER OF BLOWS 01' 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE 

I so I % ROCK coRE REcovERY 

--i:--

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS 01' DRILLING WATER 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

BB-6 

8/7/80 

CH 4467 

PAGE ...2:.._ OF _2_ 
LAW ENGINEERING TESTING COMPANY 



Approx. 
DEPTH 

FT. 

DESCRIPTION Elev., Ft. 
1097±0 

1,0 

~--0 

lesidual Soil Sampled as Dense Red 

·ran Drown lticaceous Silty Fine to 

Medium Sand From 18.5 to 20.0 Feet 

and Firm Gray Tan Brown Micaceous 

Silty Fine to Medium Sand From 43.5 to 
45 0 Feet 

Boring Terminated at 45.0 Feet 

Groundwater at 40.5 Feet at Time of 

Boring 

Groundwater at 32.5 Feet on 8/12/80 

·-

::~~-~~~: 
~·-~--~--
~,.....-_·: .. :: __ 

-~~~-- -------
'"'"=', 

BORING AND SAMPLING MEETS ASTM D-1518 

CORE DRILLING MEETS ASTM D-2113 -

:.~ ~ / 

" 

1092 

" 

:NETRATION IS THE NUMBER 01' BLOWS 01' 1 .. UL. HAMMER 

.. ALLING 30 IN, REQUIRED TO DRIVE 1.4 IN, I. D. SAMPLER 1 FT. 

• UNDISTURBED ~AMPUt 
Jso I "" ROCK CORE AEcove:Rv 

-.:-

WATER TABLE. Z4 HR. 

WATER TAIILK. 1 HR. 

LOSS 0P DRILLING WATER 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 1 00 

• 

. 

-• 

< 

~~· 
,,· .. 
-' ·-
~r: _:-~ 

... 

. ~;; 

1,,;: 
1!1! f,_ 

lit' 
~'i.:.'i'·• 
-c.: 

-· .. '- .- .. 
TEST BORINao RECOlfD/ 

BORING NO.; 

DATE DRILLED · 

JOB NO;, 

).:~.§··· 

1 . ~ 

PAGE-:._LOP'T '2•· . 

LAW ENGINEERINQ:: T~_COMPAMV: . 
.. ,_. · .•. ,_;_;~~~·-:-:-··.c;;.·; ·. 



DEPTH 

fT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 

0 
'3" 

5.0 

36.0 

39.5 

Blev., Ft. 
llo7+o 10 20 Jo 40 so so 1oo 

1-TD-.PSill- onrl Rnots 
(Residual) Red Brown Micaceous 
slightly Clayey Fine to Medium Very 
Sandy Silt (No Split-Spoon Samples 
Obtained - Soil Description From 
samples of Auger Cuttings) 1162 

I---- ------ -
Firm Tan Brown Micaceous Silty Fine 
to Medium Sand to Fine to Coarse Sand 

1157 

1152 

1147 

.. 
1142 

1137 

---
. - 1132 ·--"- ... 

:'!:C~.;~ ---
Dense to Very Dense Tan White to Gray 
Tan White Silty Fine to Coarse Sand 

I<P c:o;i"l-r'n Alla~rl'l a _j'::l r·ee· 1127 
*Hon.ng 'l'errrunated at J9. S Feet No 
of Borinq Borehole Caved and Dry 

BORING AND SAMPLING MEETS ASTM 0.1511 

CORE DRILLING MEETS ASTM 0.2113 

PENETRATION IS THE NUMBER OF BLOWS OP 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

Iaiit UNDISTURB~D SAMPLE 

I so I "' ROCK CORE RECOVERY 

-...-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OP DRILLING WATER 

• 
\ 

--· c < 

... --· 

.•. - ...... ·-·· ·~· 

_. 

:.~ 

' _. 

~ .... .•. -- -1.. . 

l\ 
.. 

~; -,; 

~i ' 
.. .. 

;~ ' ;.~ .. .,.., ;..,;."'.4- ·' 

': : I 



DEPTH 

FT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

1165:!:..o 1 o 20 30 40 Go so 1 oo 
0 

(Residual) Red Brown Hicaceous Fine 
sandy Silt With Loose to Firm 
consistency, Based on Driller's 
Assessment of Drilling Difficulty 
(No Split-Spoon Samples Obtained) 

l.J.60 

1155 

~5.0 -
1150 

Red Tan Brown Micaceous Silty Fine to 
Medium Sand With Firm Consistency, 
Based on Driller's Assessment of 
Drilling Difficulty (No Split-Spoon 
Samples Obtained) 

5.01--- -------------
Tan Brown MicaceOUS: Silty Fine to 
Medium Sand With Estimated Firm to 
Dense Consistency (No Split-Spoon 
Samples Taken) 

BORING ANO SAMPLING MEETS ASTM D-1111 

CORE DRILLING MEETS ASTM D•Z1U 

1145 

1140 

1135 

_ll3Q_ 

'ENETRATION IS THE NUMBER OF BLOWS OF 140 La. HAMMER 

FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 FT • 

• UNDISTURBED _SAMPLE 

I so I '% ROCK CORE RECOVERV 

--i:--
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

' ; 

' ; 
: i 

; 
i ' 

r 
I 

! 
I 

i l r ' 
j 

~ 
; 

t : 

' 
i j 
! 

l t 
: ; 

i. ? 

' ~ 

·~ 

' ' 
.~ 

1 ' 
l 

t 

f ' 



DEPTH 

fT. 

DESCRIPTION 
Approx. 

Elev., Ft. 
+ ll.2S.:. 0 

,~- 0 
Tan Brown Micaceous Silty Fine to 
Medium Sand With Estimated Firm to 
Dense Consistency (No Split-Spoon 
Saritples Taken) 

1120 

1115 

52.0 ...__ __ -------

iS. 0 

3.1 

Tan Brown Micaceous Silty Fine to 
Medium Sand With Estimated Very 
Dense Consistency 

-----
Partially Weathered Rock As Estimated 
by Driller 

Refusal to Rotary Drag Bit ab-63.1 
Feet 

Boring Terminated at 63.1 Feet 

~-~-~·;~: 
.. , -' 

BORING AND SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D·Zt 1:1 

1110 

1105 

1100 .. 

PENETRATION IS THE NUMBER 01" BLOWS 01" tCO LB. HAMMER 
FALLING 30 IN. REQUIRED TO DRIVE t.4 IN, I, D. SAMPLER t FT. 

• UNDISTURBED SAMPLE 

I so I % ROCK CORE RECOVERY 

--v--
WATER TABLE, 2C HR. 

WATER TABLE, t HR. 

LOSS 01" DRILLING WATER 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

• 50= 0 

aoRiNG ;.o-~ --~ ._ . .v .: •.••• aa~7A 

DATE 'DRfLliEO Sill/SO 

JOB NO. ·;;;;;-·.;.;..· _.;;;.;.;..;....;...;.,;C;.;.H;......;;4..;;4..;.6_7_ 

riAG£.,.,-. -~ · 'oF-~ 

LAW ·tNGIHifERING TESTiNG COMPANY 



DEPTH 

fT. 

DESCRIPTION 

f) 

(Residual) Red Brown Micaceous Fine 
sandy Silt With Loose Consistency, 
Based on Driller's Assessment of 
Drilling Difficulty (No Split-Spoon 
Samples Obtained) 

p.o -- ---------
Red Tan Brown to Tan Brown Micaceous 
Silty Fine to Medium Sand With Firm 
Consistency Based on Split-Spoon 
Sample from 13.5 to 15.0 Feet and 
Driller's Assessment of Drilling 
Difficulty in Soils Below 

Approx. 
Elev., Ft. 

1160±o 

1155 

1150 

1145 

1140 

1135 

1130 

1125 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

• 

Ll.. ll20 
.~o ._ ____________________________ .__..__. ____ .__. __ ._.__.._~ 

BORING ANO SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D·21 13 

. PENETRATION IS THE NUMBER OF BLOWS OP 140 LB. HAMMER 

PALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBE'? SAMPLE 

I so I ,., ROCK coRE RECOVERY 
---

WATER TABLE, Z4 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

TEST BORIN& RECORD 
BORING NO • 

DATE DRILLED 

JOB NO. 

BB-8 

8/12/80 
CH 4467 

PAGE __ 1_ OF _2_ 

LAW ENGINEERING TESTING COMPANY 



) 

DEPTH 

FT. 

DESCRIPTION 

Red Tan Brown to Tan Brown Micaceous 
silty Fine to Medium Sand With Firm 
consistency Based on Split-Spoon 
sample from 13.5 to 15.0 Feet and 
Driller's Assessment of Drilling 
Difficulty in Soils Below 

Approx. 
Elev., Ft. 

ll20± 

115 

~7.5~-----------------------------4 
Partially Weathered Rock Sampled As 
Green Tan Brown Micaceous Silty Fine 
to Coarse Sand 

Boring Terminated at 63.8 Feet 

BORINQ AND SAMPLINQ MEETS ASTM D•1511 

CORE DRILLING MEETS ASTM D-2113 

1100 

1095 

PENETRATION IS THE NUMBER Ofl BLOWS OJI 140 LB. HAMMER 

FALLINQ 30 IN. REQUIRED TO DRIVE 1.4 IN. I. O. SAMPLER 1 FT.· 

• UNDISTURBE~ SAMPLE 

Jso I 'lit ROCK CORE REcovERY 

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OP' ORILLINQ WATER 

e PENETRATION-BLOWS PER FT. 

10 20 30 

BORING NO. 

DATE DRILLED . 

JOB NO • 
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c, r i 11 in o I.'. t: tho d :_---:-'A~u __ g,,..:e:rr-=--:-r- c;:: ~in o: 2-in PVC. Sch 00 Th rd, 0-25 ft 
FluShed --2-=Jri-FV~--s:c:n-ao, 

Cevt-lcJ:mt:nt l.~clhod: 1110 ml, t.o;;terScrt_f:_n:JI:lr~O~S:ln_slot. 25-30 ft Seai:Bentcnite 1' 

so i I 5: ' m ~I e s: ~:.__ ___ G r o u 1: Port.lun:.::d:.......:o-::..-:.1=9 __ ft~. ----- ..... -....-.o-.. •• .. _, ....... r• •...&--• cw ••:., 

Gt:cpr.~·!ical Lcgs:_...:.n:....:.:::.o:..:.n.::e __ Chem. Ar.al)·sis:Ln_c;>J·ganic [, Q,·ganic ~ •·=··-·.J -===- -···· J-_-::( .... ,., •• ·••• c •• -•w --~- -··· - . 
a. -Elev. Q) LL. 

,a 
- -------

ss - -- -
l---1- -- -

r- -
1- -
- -

TOC=: Description 
Ls=· 

Silt, red /brown, loose-to- firm, ·slightly _clayey, 
with fine to medium grained, qua'rtzose sand, some 
muscovite flakes and weathered feldspar fragments, 
some organic rna te rial.. Fill. 

Silt, as above 

- - ; 

1- 8 i~-~--~--------~~------------------~----------~ ~S-S-.,_1- ·: Sand, orange/white, firm, with very: fine to· 
1---1-1- : coarse grained quartz and feldspar fragments, 

- - silty, some biotite and rnu scovite, highly ··· 
~ : weathered. 
f- -
1- -
1- --ss 1- -- -

1----4- - Sand, as above, yellow /brown, large feldspar 
fragments, silty. - -- -- -

~ -- -
1- -

~---~- -
f- -
f- -

ss 
l---4- -

f- -- -- -- -
f- -

Sand, red/brown, firm, with very fine to coarse 
grain.ed cfuartz and feldspar grains, large feld­
spar fragments not as numerous, heavily musco­
vitic, moist, highly weather~d:. 

ss f- --~----·---------~-------------------~~--~-------i 
'-=""'="'-+f-23. ~ Saprolite, red /brQwn, white, mottled, q~~rtzose 

1----l---+-1- . : and feldspathic gi.-ains and fragments, feldspars 
1- - are soft, heavily weathered,. dark minerals-augite, 

.. 

- -
';:: - in fragments, very silty, very fine rock fragments 

:J-7. 't Saprolite, white to br.own, quartzose and feidspathic 
1- - grains and fragments, feldspars firmer, abundant \------1- -

-- --------
r- - muscovite, sand grains predominantly coarse, bio-

l----l--~I--3"0 o-- lite flakes - very fine, heavily weathered. 
.~ . ·~~~~~--~~~~~~----~--------------~ 1- - '-

- 55 --
1- -
- -
1- -
- - Boring terminated at 30 ft. 
- -- -- -- ss = Split-Spoon Sample 

• '''"··~- •~o-• , •• '"'· - . - ·- . --

·o 

c 

() 

c 



SOIL & r\1A-ItHIAL t:r~G~r~t:.t:n-J, IIi\.;. 

SOJL BOR!r~G Al~D V/ELL RECORD 
The Singer Co.-

o~::.tlon:_Len.a.ir County:Caldwcll NCJob No.: 41182-129 Borlno or Well No.:YL:!A(T_ 

red by; C. Gorman_Drllled byC. Silkwood Grid Coord.: _____ Lat.-Lono.: ___ _ 

1stc Started: 10/12/62 8 0 r in g D r:: p I h :__._.1 Q.._.f ....... t ___ S I ;; II c \'1 a I c r L e v c I: _ __.~.N.:uO..LJO-lx::... __ _ 
...,._ 

)ate Completed: 10/12{82 Well Dr::plh:Abandoned Permeability Tests: None 
--~~~------

) r 1111 n a 1.~ e 1 hod: --~Au:...::g.,_,e::.!r ___ C.: sIno : ___ ....!.N.!..o::::..l..!n.!::e'-----..:-------~-

J c v e I o p m e n l 1.~ e l h o d: None s c r e_e_n_: None Seal: None 
;oil Samples: Split Spoon Grout: None 

:::: 

••""-' 10- •• OJ·•' o •o " .... , t • - . .._ o. •·-~_... , 
~ .. ~ .... ~ 

_:; _~:_o_p_h..-y_s _i c--,a-1 _L_o--rg_s_: __ N_o_n __ e __ c __ he_m_._"_n .... a_,l,..y_s_l s_:_-.::.:::N:o~_n~_e.c.._-:_-:_-:_-_-_-_-_-_-:_ __ ~_-,_ .. _-a_·•_· .. _··_• ._._.-_ ..... __ ...... _~--~-"'~ 

Elev. 
- . 
c. -
Gl u. 
0 

TOC= 
LS= 

Description 

!- - Silt, red/bruwn, finely to medium sandy. quart-
~ : zose, some muscovite flakes. 
1- -
f- -

'"-~-f-f- 3. 5- Garbage wood debris, cans. ss r"" - I 

1- -
~---~ -t- . , __ _ 

l----1~ 6 • 0: Sand. red/brown, very ~to-coarse grained:-
b- - subangular, very silty, gneissic composi lion. ss 
t- .. 

1----t- -
- Debris hindering drilling - 9. 3 ft. 

1-9. o-ss 
~0 n~--3-~----~---~---~-r-:-----~~~~~~-------~------~ 

1----HI- .v_ Abandoned test hole at 10 ft. due to garbage and 
- - debris. - -- -r- . -
:- -
t- -
t- -
f- -
f- - • - -- -
1- -
~ -
f- -
~ -
f- -
f- -
1- -
f- -
f- -
~ -
f- -. - -- -
1- -
~ -
~ -
~ -
1- -
1- -
1- -
t-r . -
1- -
i- -- -
1- -- -
~ -
1- -
1- -
1- -- -
1- -
1- -

t: · : SS = Split-Spoon Sample 
1- -- -

• .... C""··~- •t.o-. • .... "· 

a 10 :JO ),0 •O ..0 laO 

c 

--- _____________________________________ _J __ J_-L~---l.~~_......._~ 



SOIL & riiATt.niAL t.NGir~t.t:.K~, 11'1/L-. 

S 0 I L 8 0 R I~~ G At~ D V/ ELL R E C 0 R D 
The _Singer Co.­

Lo~;,tlc.n:Le..nu.uL------County:Caldwell NC Job No.: ~~82·129 6orlng or \\' e 11 1~ 0 • : \\' -18 ( 

Loc~ed by:C. Corman ~rlllcd by: C. Silkwoo:.!Grld Coord.: _____ Lat.-Long.: __ _ 

Date Started: !0/12/02 

Date Completed: 10/12/82 

8 o r I n 0 D c p t h : 11 5 f t • Static Watf:r Level: 20.5 ft 
--~.:.....;:;......;...::......__ 

\'/ell Depth: __ ~;..::S~f-=-t.:-_Permeabl.!lty T...~.sts: Falling Head 

Drilling h~cthod:~Caslno: 2-jn, PVC Scb 80 Tbrd. 0-40 ft. 
FlusbP-d 100 ·. · . Bentonite, 

Development l.iethod:_g.a._Uvatec ScrcE.:--.-2-tn PVC Scb ~0 Tbrd, .025- Seal: 36-38 ft. 
. In. slot 4 0- q 5 ft. ··-n··•·o-. .. ,..., - .. - ...... ··o"" go I.C •• ~· Soil Samples: Split Spoon Grout:Portland 0-36 ft •··--n::o-•oo .. •ooro ............ ~ •• --.... 

I . (.' 0 . P-<t ... : , ... ~..J -=- ....... ~-·-Geophysical Logs: None Chern. Analysis: norqantc" rqantc ~~-,....·~··•ao•-•-A -::- ........ . 

-a. -
E.Jev. Cll u. 

0 

TOC= 
L5= Description 

r-- - Fill, silt, wood de.bris, charcoal, glass. -

55 

-
r­
r 
r 

-----
r- -
r- -

1---+- -
~ : Fill, as above. 
t- -
t- -
r- -
r- -
r- -
r -- -
t- -
t- -
t- -
t- -
t- -
t-. -
- -Water table at approximately 13 ft in borehole. - -
t- -

1---H':j 5. o= ------------------------
$5 1.:. =Clay, grey, firm, sticky, silty, some.muscovite 

J-==--t-_ :flakes, with large amounts of imbedded medium-
- -to-coarse grained, subangular sand. - - . 
r -
~ :Clay. medium brown, grey, mottled, soft-to-firm, 

t----+- -sticky, slightly silty, with some muscovite flakes, 
~ :sand content very low, medium- to-coarse gra.ined 55 

.----1,...- :::: very faint oil odor. 
1- - • 

.---r-- = Clay, as above, plastic, no odor; grading·. to 
- -
~ - ... .. .SS 

t---+-t:.25·S.::·Silt, blue/grey 
4 

very clayey, plastic~ sticky·, 
~ :with very small' amounts of fine grained sand • 

• 1-2a.o"= Very loose. muscovitic, sand content increasing 
r---+-h · - at 2 & ft. 

1- -- -55 
-

t- --
r- -

•• , ... "··~- • ...o_, ••• 1"'1. 

• (1 

c) 

c 

; 3. 0_Ysand blue/gn~y, very fine, some coarse grained, 
---t ·-sub rounded to subansular, r.l::lCcru tcly sorted, very C 
ss ~ =.silty. slightly clayey , __ rr.uscovite~. ----------1-.J--L-'--...__.__.__._ ......... 



s 0 I L & !/; A T E R I A L E ~~ G I ~ ~ E E R s I I r~ c . p (J 9 e 2 0 f 2 

S 0 I L B 0 R I t~ G A f~ D V/ ELL R E C 0 R D 
. The Singer Co.-

.o:;;tacn:LC!.Qoir:._ ___ ColJnly:C~J..Q·,·Je_!l. NC Job tlo.: 448"2·129 · 6orlno or Wt:ll No.:\'.'-18{ 

H;cd by:C. Gorman r;>rllled by: C. Silkwocc.J.:>rid Coord.: _____ lat.-lonc.: 
-----

06!.te Slarled:___LO_L._I2~18u...2.__ ___ .Boring D_c:pth: 45 ft. Sialic Wa\cr Level·. 20 5 ft 
--~·..:=........::....:._ __ 

Date Cornpleted: 10/12/82 \'/ell Depth: · 45ft. P c r m e a-~ I~ i t y ~ :.._s I s : Fa IIi n g H e a d 

Drilling J.!E:thod: Auoer Casino: 2-in. ev_c_sch '80 Thrd 0-40 .fL 
Flushed 100 · • Bentonite, 

Oe\'eloprnent 1-~elhod:_gal......l\'alec Screen: 2-m PVC-Sch 80 Thrd, .025- Seal: 36-38 tt, 
. ln. slot 40-45 ft. ··~ ... ··"~-·~'"··-·•"<"' ~..o ............... -

Soli Sarr.ples: Split Spoon Grout:Portland 0-36 ft. ·-.. -~.,- .. o.-.·•=TC--u·-···: .. _ 
• • ~ .. ..:,...._,-..l 

Geophysical Logs: None Chern. Ar.a_L:ysis: InorganiC & Orgamc l==x:"""""·····"··-· ... :;:--~:::::. 

Elev. 
· TOC= 

o ll. LS= 
0 

1- -
~ -
1- -

Description 

~37.0-4-~- ---
t- - Silt, grey. with some fine· grained sand. 
t- -

t---;- -

-

ss ~39 • ~ Sand, light yellow /brown, lo red /brown from -
t-_--_-1-'~-t-t- : staining, very fine to coarse,. predominantly 

~ : medium grained, subangular, poorly sot·ted, very 
1- - slightly silty. muscovite and biotite flakes-fine. 

_ ~ : some orange oxide stains; grading to medium-to~ 
-_-t---t~4:Jt3. s_ coarse grained sand at 113.5 ft; larg.e gravelly 

"- )-- SS i-Jtll. S- layer, subangular to rounded at LJli..S ft. 
r-"ts.~tl\ imbedded with medium-to-course grained 
: :1 \muscovite and biotite flakes present. 

1- ----
1- - • 
t- -
1- • -
1- -
1- -

I­
I­
I­
t­
I­
I­
t-
1-
t-
1-

I­
I-

I­
I-

.... .... 
I­
t-

-----------------
-------.-------

Boring tca·minated at lJS ft. 

f-
: SS = Split-Sroon Somrle 

1. 

sany 

• ..,...,~••-nc-- •\.0_, r,• n. 

0 

---------------------~~--~~~~~~ 



S 0 I L & l/1 ATE RIAL ENG I U E E R S, It~ C. 
S fl I L B 0 R I I~ G At~ D V/ ELL R E C 0 R D The Sin 9 e r C'o . 

L G ~ s t ion: Lc:noi.r. Co u r.t Y C..:dd.\.·J-Cl.l.,-N...c Job No. :--4481=-l1.9AB orIn 0 or W f= II No .E-1 ( 

) 
Loooed by:C. Go,·man 0 .C Silkwood 

• rlllc-d by. • Grid Coord.: Lat.-Lono.:~ 

} 

Dolt! St<>rtt:d: 10/13/82 6orino Depth: 35 ft Static Water Level: 9.9 ft 

Dete Complcted:_1_0_/_1_3_/_02 ___ Wcll Depth: 32 ft Permeability Test
6

: Falling Head 

Dr Ill In o 1.1 f: I !1 o d: Auger C.::;lno: 2-in PVC Sch 00 Thrd, 0-27 ft 
A'_t_r___ s-en-ronin: 

D e v a I o p m f= n I 1.1 e t h o d: ..Lo.m p r:e c; 50 r S c r c .e n: ~ ~ C Sc..h__R .... O__.T-'hu. . .L..r.~-d"--u0~2-5._-...1j.L.nL-=:S..:e~a:...;l:...::____.?~J.L:-:..2'--I.S-Lf..L.t _ 
1 Split-Spoon slot, -) ft .,, ........................ o ••• o .......... ... 

Soli Sz.mp e!:: Groui:.Eortland, 0 73ft .... - .. a:•~·•c.w ....... , ............. o .•• -~ 
Geoph~·~lc&l Logs: None Ct.em hnalyslti:lnorqanic C OrqanicP"-=l~·;••w•..t -=~ ...... . 
~~~~~-~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~[~~ ~'···~•&Oa·-·~ ~ •••••~ ..::: 

~ ..: TOC= 
Elev. cD u. LS= Description 

0 

r- -

- Fill, silt, rock fragments, muscovite flakes, d~brls. --
f- -
1- -

~-~f- -ss 1- -
f- -

\--~f- • 

ss 
1---1-- 5 · ~ -=-c1=-a-y-,---:d-a-rk_9_r_e_y_, -so~f=-t--"::f~i-rm-, -s-t~i-ck_y ___ p_l_a_s_t_i_c-, -s-l~i-g_h_t~l-y_s_l,..,,l_t_y-,-~ 

- - with some f1.ne grained imbedded sand, nl.lscavite flnkes 
- - present. 

~-~- -- -
1---~ -

- -
1- -ss 

1---~ -
f- -
f- -
f- -- -- -
1- -

Clay, blue/grey, soft, sticky-plastic. sligh~y silty. with 
some imbedded medium-to-coar-se grained sand, quartzose, abun­
dant muscovite flakes. 

c 

c 

c . 

~--1-13.5--- - - - -
SS 1- - Silt, blue/grey, soft, very clayey, with some imbedded medlun- 0 

~---~~ : to-coarse grained sand, quartzose; abundant muscovite flakes. 
1- • -
1- -
1- -
1- -
1- -- -}----'- -
~1 9 • '!_fH.-S""a_nd_,...,-g-re-Y.-... -v-a_r_y-f""'i,....n-e---t--""f l.,..., n_e __ g_r_a.,..in_e_d_,_s_o_m_e_m_a_d~i-um--g-r-al.':"", n-e-d-,---i 

1---11- - subangular·, very silty, clayey, poorly sorted, abundant 
1- - muscovite flakes; interbedded with small silt layers con-
I- - taining vary fina sand. - -

ss 

1- -
f- -- -

1--~f- -

f-211 ~-- -- --···- - - ··--·· 1-'S;;;..;;;;S_I-- • _ Sand, gr~y. loose:, v~ry fine-to-fine ~rained, soirie 111ediun 
~ - grained, subrounded to subangular, sll.ghtly silty, slightly 
- - clay~y. mod<!rately sorted, muscovite flakes present. 
~ -

c) 

1- -- -- --- --\---~ -- -
- -,--=S::::..S::::_-t--2 9• ~ ~and, light yellow, with s~ange/brown sta~ning, mediun-
------ - - to-coarse grained, subangular, very slightly sl.lty, moderately 

1- - sorted, rruscovite-biotite in fine particals, some oxide 
~ = stra_in_l_·n~g_. _____________________________ ~--------~ 
~ ~~ /sand, fine grained to large CJravel

1 
yellow/browc:tt sHghtly\ 

1----~33. s-V ,Si~ty, very poorly sorted, aBundant. gold rruscovl. e akes, 
SS 1- · - blOl.Lte, quartz af"l.l fddspar fragments. . 

L---L--_...J..._;-=,~- Borinq terminat2d at ]5 ft. 

rr ,.... , · . ~'"' 



':::-UIL 6.. I,·.·" I ::.. r\l;.... L t.. ~, L:. 1 i' =-c.:--; ~ 
1 

1 1, "--' • 

SOIL i3 0 ~ II~ G A ! ~ D \' / E L L R E C 0 ri D 
L o ~ <. I i c n: ~-Singer._ Co •. -L..c::nciJ.-C c t.; n I Y :. _CaJ.d~ejL.tl_'-<:_.J o t t..: o . : _ ~1!!_2.::1_~ E CJ r i n ~ or \"; e II t ~ 0 • : N_.:_· 

Lo~~:ed by: C. Col-man Drillec by: C. Silkwcxxi Grid Coorc.: 21.5 ft. Lst.-Lon~.: -----
Cc:le £1c:rted: l0/11/82 6oring CE:J:::\h: 21.5 ft Slzlic Water Level: 1 0. IJ ft 

F<~lling Hec oc::e Ccm~leled: 10/12/82 \'.' e II C e p I h : . 19.7 ft. Permcabl_lily Tests: 

D r i II i n g 1.'. e I h o d : Auger C c: sino: 2-in FVC...._Sch 00 llln:L_ 0- 9.::..;.,_,7'--'-f...:.t.:..... _ 
·Fiushea 2-inch fVt--;-Sch 136 Thrd 

D e v e I c- ;H:-~ e r. 1 1.~ e I h o d: j_QQ__g<;~l. water s c r E:..!._ n.: • 025-in slot 9. 7 - 19. 7 ' SEAl: Ber1tmite 6. --- ------
Soli Sar..ples: Split Spoon Grout: Portl<:md ·o-:...6.5 ft. 
G~:c.;:.t:ydcal logs: 

.... .,--:,. J:'• ... •t:'J•t: T': C.••,, 'jl-.,. If • 

. ~ .. ·~~-·-·.J 
Chern. Analysis: lnoroanic & Or:91U)IC r-~···•"··••n·-·..a _:--;:::_ ··::: none· 

.t: 

~ _; TOC= 
_Eiev. 111 u. LS= 

0 

Description 

r- - Silt, red/brown, with very fine grain, some coarse-'grained, 
- quartzose, subangular sand, strong propellant ado~. -

- - Silt, light red/brown, with very fine grain, some coarse 
- - grained, quartzose, subangular sand, cl~yey,. micaceous, feld-

~--~r- 3 S spar grains, strong propellant odor, rags and debris from 
- • - 4 • 5 to 5 • 0 ft. 

r-S~S~~- ~-~Clay, grey/black, firm, sticky, with some imbedded very fine­
r • ~ to-fine, some coarse grained sand, very fine muscovite flakes, 

r--~f- - some organic material and rag fibers. ss f- -
r -

t--~t- -
~ 8. ~ Sand, grey/black, loose, very fine-to-medium grained, slightly 
f- -silty, predominately quartzose, some feldsoathic grains,·~ub-

-----;----~f-- : rouroed to subangular, moderately sorted, abundant muscovite, 
:- _ no odor, wet. 

ss :- -
-- t---tr- -

• •••C'••~- ... c=.,_• !.!• n. 

s 10 20 ~0 ...a 6.0 • 

() 

. (·) 

~12.l!_M-S~l--l-t-, grey, with fine-grained sand, grading.to silty sard •. · - • 
t- -

-- ~--lf- -
_-_ SS ~lll. '! _S_a_nd_, -g-rey, fine-to-very coarse grained, firm, predominantly 

~~-lt- - quartzose, some feldspathic grains, subrounded to subangular, 
- · - poorly sorted, some muscovite flakes, larger grains are 
': : angular. 
- -- -.. -

- -1----!r -

ss :- -
~O. ~ Grading to br0111nish-grey silty sand at 20~ ---- -
r -
~21.~~-------------------------------------------------, 

~ : Boring terminated at 21 .S ft. 
- -- -- -- -r -
f- -f- -
~ -
f- -- -
~ -- -- -- -- -- -- -
:- -- -
:- -
r-· - SS = Split-Spoon Sample 
r -

~-

r- -__ _._ ___ , ___ ..._ _____ ------- - ... -----,----------------''--L-.J..--'-_..._....._....__._ 



) 

S 0 I L B 0 R It~ G A~~ D V/ ELL R E C 0 R D 
Locatlon:Singc:r Co. Plant.~:; County: Cald1~ell,NCJob t-:o.:4483-129A 6orlno or Well Uo.: r: 

1 L o o o e d by: C. GormL.l n Drilled by: H.IiO\vard Grid Coord.: J74-g7 Lat.-Lono.: __ _ 

Date StartC:d: 8/2/83 Berino Depth: 35ft. -------- Static \'later Level: 7.3 ft. 

Date Completed: 8/2/83 Well Depth: 21.? Permeabl_lity Tests: Falling Head 

Drilling IJethod: ~lud Rotary c~sino: 2-in PVC Schd 40, flush thd 0-10 f~~~-~------------
5 2-in PVC Sch 40 thd,. 0.015-in Seal·. 

D e v e 1 o p m e n t I.-I c t h o d : c r e e n: -ft:"7""-----__:;.~~--!n~e=-n~~.=...:.· --!::6~-~8 -------- -·· l-ots 10-20 ft. 
S II S I • Split-spoon p 

1 
d • 

0 6 
f ., • ., ............... , •• ~ .. •a••·"-•"'••o .. _, 

0 amp es. Grout: art an cern - t:. • ... - •• o ••.• rO..o••lOtOO•·····-~···---' 
p-<1 •·::. : ... ...., Gt:ophysical Logs: ______ Chem. A.nnlrsis: 
J:--:( ..... o.••v••&.C: ••-•""" 

~--··-··· .. 

-

-

r--

-
- --

.c t! 1064 -
Elev. :; 

0 

TOC=l 069.84 
LS= 1066. 95 Description 

: :Broun SAND,· fine to very fine, loose; wil:h abundan 
r- - SILT and muscovite. \·lith rooted organics. 
r- ~ 

r- -
r- -
r- -
r- -
r- -
t- -
t- -
r- -

'"'-~ -······ 
• ••-n··~ - a.o~ 'L• n. . . -- ·-

~ 'o ao >a .... a c..o a.o 

• 

- 7: 
.: _·hi U~a::-:1::1. k"· "Gr-<:r::-:a::-:y7,-..:~:<~)A.Nrurmr,--r: tl-=n:-:::e:-;t::-:::0:--;-:V:-:::e-=r~y:-T":" Il.-=n-:::c-,--r.:::: 10-:::-0-:::-S-:::-e-=-; --:--:\o/~1-;t-c:-h-i r-1-

t- :some SILT and abundant muscovit:e, some organics. 
t: - \~ater table at about 8 ft. in borehole. 
1- -
1- -

- 11-1------~~~~~----~~~~~--------~~----~ 
~ -Interbedded dark gray SAND, fine to very fine, ver 
~ :loose \-lith SILT and abundant: muscovite; and light 
t- - gray SAND, medium to coarse, angular to subangular 
~ :very loose, mostly quartzose with some feldspar; 
t- · _ some decomposing \·IOod fragmen~s. Severe caving at 
~ - 18.5-20 ft. Pulled auger and swit:ched to mud 
~ :rotary drilling. -. -- -
r - '\.. - -
1- -
r -
1- -
r- -- -
': 22-lr.r~tipc; to unnf"rlvinl7 

t- :Dark gray CLAY, very soft, plast:ic; with small 
1----+-t- - amount:s of very fine S~D, abundant muscovite and 

G. S. 'r: : some wood fragments. 
- '" 

"" 

• 

r ?6-~~~~rrr~~~-r~~~~~~~~r.7~~~~~~~~~---d r- - -Gray S}\ND, very hne to mostly med1.wn to coarse 1--.f--+--+--. 
:= : SAND, subrounded to angular, \·lith some gravel to 

( 

r- -l-in, subangular to subrounded, very firm; with 
r----i~ :abundant muscovite and dark minerals. Hard drill-

G. S .~ : ing from 26 - 31 ft. 
-

t- -
r- -
t- -
t- - ~tJnled whi tc and black S,\PROLlTE, very fine to \ r- - ! 

I 
I 

_
4

- medium grained, very firm, consist:\ng of . 
~ .:l :,quartz., fclc!spnr, amphibole and muscovite. 
1- -, u 

Doring T~rm1nated 9 3S f~. 



~ u I L 6: { /1 A l c II l 1-\ L ~ l ' u l l 1 '- ._ l l '--' l • l \ '-- • 

S 0 I L B 0 R I r~ G A!~ D \\'ELL R E C 0 R 0 
.ocz.llon:~~npfer Co. Plantn3county:Calthlell,NC Job No ... 4433-129AEorlno or V/eJI N . -tn..·n -or o.: NE-1 

D Ill d b · 1-l.Hol~ard J74-g8 . cooed by:C. Gorm3n r e y. Grid Coord.: Lnt.-Long.: 
------

e Slorted: 8/ 3 / 83 Boring Deplh:3S ft.. --------------- Sialic \'later Level: 5.5 ft. ----__:_.:__ __ 
Date Com pIe I e d : __ ...:8::.-/L.:3::.../L.:8~3::____ __ W e II DePth: 30.3 ft, Per me a bIll t y T e s. t & : ________ _ 

Dr ill in o 1,), e 1 h o d:_.:....P::...o.:..:.w::...er.:__:A..:.:u:..:g:...:e=-:r_ Ce sIno: 2- in. PVC Sch 40, f1 ush thd. , 0-25 .:..::3::..-..:f=-t=-=---·-----
2-in PVC Sch·40 t.hd., 

Development Me\hod: ______ scre_e_n.:-A.J\________ir.. 
1 

=--=... -~ f Seal: 13ent., 19-

Soil Sar.1ples: Split-spoon 
v~ .a-m :S 0 t S 1 .:.. .J • .J --;)v .-..J t 

.. , ... ~·•-.o. • "'"' .. .., ... ,. o• e .. o-• o• ••o t..• -·-
G r o u 1 :Port 1 and c em. --0-19 ft. ····-" ,.,_ ........ , .................. L c ··-"'-'• 

Ge:ophysicol LooG: Chern. hnillyGls: 
p.-<::1 ~ , __ ..I -=:::=- __ ,, • "• •-r 

---

-
-
-1--

I= 
El ev •. ~ 

0 

~:::::::::: .. ~o. ........ ··--.... -~ __ ,. •••• 

TOC=1 070.65 
L$=1067.88 Description 

-
f-. 
f-. 
f-

: Bro\m SAND, very fine to fine, loose; with some 
-SILT and muscovite, some rooted organics. -

f.. -
f.. -- -- -
r- -
1- -
f- -
f- -
f- --f- 7 :·1i"'li....,r~a,...,y..,........c .... :L-.-..A. Y.-,-::s'""o,.... t:~ t;__,...,,.,.,..l.,.t.,.,-n-v~e-ry-t .... l_J_1 e-t,_o_t,_l_n_e-~S,.-y-,ANn-10~. _a_n_d~ 
f.. - abundant muscovite, \·lith some organics. 
f.. -
I­
I­
f-
1-
I­
I­
I­
I-
1-

---------
·G.S~ :: 

-
f.. -

• r-

1- -=---~~~------~~------~~--~~------~----~--~~ ~ 17:Gray SAND, very fine to mediwn, loose, subangular;\ ._ 
,.. -Hi th slight S1LT content, and abundant muscovite, 
1- -
1- -and dark minerals. \'later Table \o~as encountered at 
f: · :about 17 ft. and rose up auger hole.· ··-
1- -
f- -- 21~.----------------------------------------------+ := :Dark gray SILT and CLAY, very soft; with very fine 
1- -SAND and abundant muscovite.·.· -

G 5 _ 23 :arown to gray SAND, fine to mostly medium· io coars~. 
• 1- -roose, quartzose s.ub~ngular; with some gravel at 

- :29 ft·., wi'th some mica and dark minerals. - -- -
1- -
1- -
1- -
1- -
f- -- -- -- -
r- -
1- -

;: =v·~1ottled white and broh'll SAPROLITE, very fine to._ 
~- :: medium grained, very firm, consisting of quartz, 
- 34::: feldspar, amphibole and rr.uscovite. 

!1.-... ; .... T.·r• .. in:Jrf'rl' n :)S ft. 

a tO 20 !tO A.O .a ao ... 

1 

I 



SOIL & r/.ATERIAL ENGl~~EERS, INC. 
S 0 I L 8 0 R II~ G A I~ D \'1' E L L R E C 0 R D 

cntlon;Singer Co. PlanLir3county;Caldwell Jc.b No.;4483-129A6oring or Well No.: \\'-2 
. Lc:i1otr, H.C. 

•ooed by: C. Corman Drilled by: H. Howard Grlc1 Coord.:. J74-g6 _Lat.-Lono.: ------..., 
1 t e Star I c d : ___ 8_1_2_1_8_3 ___ 8 orin o De p 1 h: 35 ft • Static Wa.tcr Level: 10.2 ft. 

8/2/83 28 ft 
ate Completed: Well Depth: • -------

------------------
Permeability Test&: ------------------

rilllno IJ.ethod: Poh'er Auger Casino:_2..:l!!-JV~~ch '!_Q__,_flush thd, 0-28 ft. 
. 2-ln PVL Scf\40 ,· thd ;;:::__::....;;..;:..._ ______ _ 

evelopment IJ.ethod: A1r comp.scre~~-=~in-&-~.,...-t-hd~-~f-t-. Seal: Bent, 19-21 ft 
011 S "~mples: Split-spoon Grout·. Portland cem, 0-19 ft. • ................. ~,h ........... a-...... a ... r·--·· - ··~~-c. )0-. •C'O.,••CD 10 O<l't ... I •-.. t D. ••,..~a In. 

eophysical Logs: ______ . Chern. Analysis: ________ __ ~ .... ~ .. --.~ -=---·•&• ...... ,- .. -
):::=:( .... :~ .• ,.., •• ,0 ··-·...c ~:::-or- -····'··"'-. _.., 

.:: 

Elev. ~ 
0 

TOC=1074.27 
LS=1071.02 

,__ - Reddish-brown. 
~ : with some CLAY 
~ - wood debris and 
~ -
r- -
t- -
~ -
J- -
t- -
~ -
~ -

Description 

SAND, fine-grained, very loose; 
and abundant muscovite and some 

garbage (f-ILL). 

E 7 : Liray L"LA'l, very so.tt:; Wl th some very flne SAND " r-
r- - and some SILT, and abundant muscovite. ... -
J- -
r -
t- -- -
t- -
t- 1~-~~~~~~rrr-,~~~~~~~~~~~~~~~~-r~~ r .. -r-Gray :;,A.Nu, r1ne to mostly mea1um to coarse, lOOS(; ;--

~ : subangular to subrounded with abundant muscovite 
~ : and some dark minerals. Water table_ 
r- . - at about 1:? ft. in borehole. 
1- -r- - , 
~ -
J- -
t- -
t- ~ - .. 
,_ - Grades to '· 
:19~------------------------~--~~------~----~~ ~ 
... - Dark gray CLAY, very soft; with SILT and very fin€ L 
~ 21 :~s_AN __ o __ a_n_d __ a_b_u_n_d_a_n_t __ m_u_s_c_o_v_l_·t_e_. ____________________ ~ 

r- - llrO\.mish-~ray SAND. very fine to mostly medium tc 
t- -
r- - coarse, loose, subangular: wrth· abundant muscovite 

r---1-- : and dark mint!rals; \o~ith thin lenses of sat:tdY 
,__ - SILT and CLAY. - G.S, -

-
-

-- -
t- -
t- -
t- -
t- -
t- -
t- -
t- -
t- -
t- -
t- -
~ 31 _-l--..R.-e...,drodr--l-5..,-h-o.range 
r- - arkosic, with 
r- -

r- - slightly silty. 
t--~r- -

I c.s.~: 
'--

S-v.ID, very f inc to 1redi un , sulxJ.n gular, fun 
abundant muscovite and dark miner.lls~ 

,, .••.•• TJ•l'''l' l1 1 I 1 .. ,r: r-

• ..... .n•·~- •to,.O.r• ,.,. n. 

4 

., 

5 

2 

7 

lS 



DEPTH DESCRIPTION 

0 

/3.0 

2d 

&S.O 

. 

{Fill) Brown Clayey Fine to Coarse 
Sandy Silt With Rock And Wood 
Fragments to Black Silty Fine to 
Coarse Sand With Wood, Glass and 
Rock Fragments 

. 

(Fill or Possible Alluvium} Flrm to 
Stiff Tan Brown to Blue Gray and 
Tan Micaceous Fine to Medium Sandy 
Clayey S i 1 t 

. 

(Res i.dua 1) Firm Gray Green Micaceous 
Silty Fine to Medium Sand 

Boring Terminated At 25.0 Feet 
Groundwater Encountered At 19 Feet 
At Time of Boring 

~ 

lORING AND SAMPLING MEETS ASTM D-158. 

CORE DRILLING MEETS ASTM D-Z113 

P£N£TRATION IS THE NUMBER OF BLOWS Of" 140 LB. HAMMER 

fi'ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 I"T. 

• UNDISTURBED SAMPLE 

I I ...... -
WATER TABLE, 24 HR. 

WATER TABLE. 1 HR. 

e PENETR.ATION·BLOWS PER FT. 

0 10 20 3 0 q) 60 8ll 0 0 

v v 
' 

. 

• 

-·· 

! 

TEST BORIN& RECORD 
BORING NO. B-l ------
DATE DRILLED 8/31/78 
JOB NO. CH 4155 

1 1 PAGE __ oF_ 



DEPTH 
,..... 

DESCRIPTION 

(Fill) Green Gray Micaceous Silty 
Fine to Coarse Sand With Rock 
Fragments 

(Residual) Firm Green Gray Very 
Micaceous Silty Fine Sand to Gray 
Brown and White Micaceous Silty Fine 
Sand 

0:-- -- -- ·-- -- ---t 

Dense Gray Brown to Green Gray Silty 
Fine to Coarse,Sand 

S:OI-----
Boring Terminated At 15.0 Feet 
No Groundwater Encountered At 
Time of Bori.ng 

"liNG AND SAMPLING MEETS ASTM D-151& 

:E DRILLING MEETS ASTM 0.21U 

PENETRATION IS THE NUMBER OF BLOWS OF 140 Lll. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED S~MPL£ 
I !ln I"" an,..., ,.._...,_ ----··---· 

-v-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

0 

e PENETRATION·BLOWS PER FT. 

1 0 2 p ~ 0 40 60 8 0 00 

T 

\ 
~ 

TEST BORIN& RECORD 
BORING NO. B-2 

DATE D Rl LLED 8/31/78 

JOB NO. CH 4155 

PAGE_l_ OF_l __ 



DEPTH DESCRIPTION 

(, 

.o 
Crushed Stone 

(Fill) Gray Green Micaceous Silty 
Fine to Coarse Sand With Rock 
Fragments 

8.0~---- ------
(Fill or Possible Alluvium) 
Tan Brown Fine to Coarse Sandy Silty 
C 1 ay With Rounded Grave 1 · 

(P.oss·ible Residual- No Samples 
Obtai ned) --------
Auger Refusal At 13.0 Feet 
Boring Terminated At 13.0 Feet 
No Groundwater Encountered At 
Time of Boring 

0 

e PENETRATION-BLOWS PER FT. 

10 20 _3 0 ~0 60 8 ll_ 0 0 

..._ ·--
i'-

"· 
v v 

I 
ll 

50=- Qll 

~--------------------------------------------~-.. 
RING AND SAMPLING MEETS ASTM D-tSia 

-->RE DRILLING MEETS ASTM D·2112 

PENETRATION IS THE NUMBER OF BLOWS 0 .. 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 PT. 

~ UNDISTURBED SAMPLE: 

I I -.;:--
WATER TABLE. 24 HR. 

WAT1!:flll TABLE. t HA. 

TEST BORIN& RECORD 
BORING NO. 

B-3 

DATE DRILLED 8/31/78 
JOB NO. CH 41-55 

PAGE_L_oF-~ 



DEPTH 
T. 

DESCRIPTION 

Augered From 0 to 8.5 Feet Without 
Sci 1 Sampling 

8.5~----~------~~~~--~~~ 
(Fill) Red Brown Fine to Coarse Sandy 
,.·l"""""v C:ilt- \J"t-h Q,..,..t, ~ .. ,.,.mant-., 

lo.oL-~(~Pao~ss~~~~b~lue~F~i~llHi)~~~~~a~n~G~rwa~y~S~i~l~t~y---~ 

12.0 
Fine to Coarse Sand With Rockfragment~ 

Auger Refusal At 12.0 Feet 
Boring Terminated At 12.0 Feet 
No Groundwater Encountered At 
Time of Boring 

BORING AND SAMPLINQ MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM 0.21 U 

PENETRATION IS THE NUMBER OF BLOWS OF 14!t LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURB£~ SAM .. LE WATER TABLE. 24 HR. 

--- WATER TABLE. 1 HR. 

·o 

e PENETRATION-BLOWS PER FT. 

10 2D 3D AO 60 8[) 00 

• 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO• 

B-3A 
8/31/78 
CH 4155 

PAGE_L_ Of'_1_ 



DEPTH 

FT. 

DESCRIPTION 

( 

0 

'"F i 11) Red Tan Micaceous Fine to 
Coa-rse Sandy C 1 ayey S i 1 t With Rock 
Fragments 

Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

. 

-

~DRING AND SAMPLING MEETS ASTM D-1581 

IRE DRILLING MEETS ASTM D-21.13 

.. 

PENETRATION IS THE NUMBER OF BLOWS 01" 140 LB. HAMMER 

,.ALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED ~AMPLE 
I so I ""' ROCK coRE RECOVERY .... 

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 3 0 ~0 60 81) 0 0 

~ 

TEST BORIN& RECORD 
BORING NO. 

DATE D Rl LLED 

JOB NO• 

B-4 
9/1/78 
CH 4155 

PAGE __ 1_oF_1_ 

LAW ENGINEERING TESTING COMPANY-



DEPTH DESCRIPTION 

~. 

(Fill) Red Tan Micaceous Fine to 
Coarse Sandy Clayey Silt_With Rock 
Fragments 

3.51----
Auger Refusal At 3~5 Feet 
Boring Terminat~d At 3.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM 0•211~ 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING ~0 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBE~ SAMPLE -===- WATER TABLE, 24 HR. 

-;;..- WATER TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

1 0 20 3 0 -4 0 60 8 0 00 

TEST 80RIN8 RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

B-4A 

911/78 
CH 4155 

PAGE--..1_oF_1_ 



............. ------------------------~~ 
DEPTH DESCRIPTION 

0 
(Fill) Brown Fine to Coarse Sandy 
Clayey Silt With Rock Fragments 

3 . 0 1-----:-
Auger Refusal At ].0 Feet 

------+· 
BOring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Bori_ng 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-151& 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF Bl.OWS OF 140 _LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRlVE 1.4 IN. I. D. SAMPLER 1 .. T. 

• UNDISTURBE~ SAMPLE WATER TABLE, 24 HR. 

--- WATER TABLE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 10 20 3D ~D 60 8 100 

TEST BORING RECORD 
B-48 

BORING NO. 

DATE DRILLED 

JOB NO • 

9/1/78-
CH 4155 

PAGE_L_oF_l_ 

1 aw ~NGINI="I="RING TI'OSTING COMPANY 



-------------------------~----~·~~~ 
DEPTH 

I . 
DESCRIPTION 

3.0 

(Fill) Green Gray Micaceous Silty Fine 
to Coarse Sand With Rock Fragments 

Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAM~ING MEETS ASTM D-118. 

CDR£ DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OP' BLOWS OP' 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I.-D. SAMPLER 1 FT. 

~ UNDISTUR~ED SAM~& WATER TA8LI!:, 24 HR. 

L 

0 

e PENETRATION-BLOWS PER FT. 

10 20 3 0 -10 60 811 0 0 

• ---. 

. 

TEST BORIN& RECORD 
.BORING NO. 

DATE DRILLED 

JOB NO. 

9/5/78 
CH 4155 

PAGE_...!...: OF_!__ 

LAW ENGINEERING TESTING COMPANY 



DFPTH DESCRIPTION 

0 
(Fill) Red Brown Micaceous Clayey 
Silty Fine to Coarse Sand With Rock 
Fragments 

.3.51----

Auger Refusal at 3~5 Feet 
Boring Terminated at 3.5 Feet 
No Groundwater Encountered at Time 
of Boring 
No Groundwater Encountered After 
24 Hours 

RING AND SAMPLING MEETS ASTM D-UI& 

CDRE DRILLING MEETS ASTM D·Z1t3 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURB~D SAMPLE WATER TAaLE. 24 HR. 

e PENETRATION-BLOWS PER FT. 

0 10 20 3 0 ~ 0 60 8 0 00 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

B-5A 
9/5/78 
CH 4155 

PAGE_!__oF_l_ 



DEPTH 

fT. 

DESCRIPTION 

(Fi 11} Rock Fragments 

3.51------
Auger Refusal At 3.5 Feet 

0 

a·oring Terminated At 3.5 Feet 
No Groundwater Encountered At 
Time of Bori.ng 
No Groundwater Encountered After 
24 Hours 

BORING ANI;) SAMPLING MEETS ASTM 0.111a 

'ORE DRILLING MEETS ASTM 0.2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D, SAMPLER 1 FT. 

~ UNDt~TURBED'SAMPLE 
I so I ~ ROCK CDRIE RECOVERY 

---
WATER TABLE. 24 HR. 

WATIER TABLE. 1 HR. 

LOSS 0 .. DRILLING WATI!:R 

e PENETRATION-BLOWS PER FT. 

1 0 21) 3 0 ~ o._ GQ_ · 8 :t 00 

50"" 0" 

TEST BORIN8 RECORD 
BORING NO. B-6 

DATE DRILLED 9/5/78 
JOB NO. CH 4155 

PAGE~o·F__!_ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

n. 
DESCRIPTION 

(Fill) Green Brown Silty Fine to 
Coarse Sand With Rock Fragments 

6.01------
Auger Refusal At 6.0 Feet 
Boring Terminated At 6.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM 0.1511 

:ORE DRILLING MEETS ASTM 0.2113 

PENETRATION IS THE HUMBER OF BLOWS 0 .. 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED. SAMPLE 

I so I % ROCK CORE RECOVERY 

WATER TABU, 24 HR. 

WATER TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 30 ~0 60 81) 00 

• 

.. -:; 

TEST BORIN& RECORD 
BORING NO. B-6A 

DATE DRILLED 9/5/78 

JOB NO. CH 4155 

PAGE....!.___ of-:_1_ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

fT. 

DESCRIPTION 

(Fill) Blue Gray Slightly Silty 
Fine to Coarse Sand With Rock Fragmen~ 

5.51------
Auger Refusal At 5.5 Feet 
Boring Terminated At 5.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-15 .. 

:ORE DRILLING MEETS ASTM D·2tt3 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED. SAMPLE 

I so I """ ROCK CORE RECOVERY 

-...-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

·o 

e PENETRATION-BLOWS PER FT. 

1 0 20 0 ~ 0 60 8 0 00 

6" 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-7 
9/5/78 
CH 4155 

PAGE __ l_.of-.~ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

FT. 

DESCRIPTION 

(Fill) Red Brown Silty Fine to Coarse 
Sand With Rock Fragments 

4. 5 1------:::-
Auger Refusal At 4.5 Feet 
Boring Terminated At 4.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING ANO SAMPLING MEETS ASTM Oot5U 

CORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURB~D SAMPLE 

I 5o I % ROCK CORE RECOVII':AV 

WATER TABLE. 24 HR. 

WAT£"' TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 ~o •o so Bl oo 

I 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

B-7A 

9/5/78 
JOB NO. CH 4155 

PAGE_l_oF_l_ 

I 
:;; 

LAW ENGINEERING TESTING COMPANY 



............ -----------------------------
DEPTH 

FT. 

DESCRIPTION 

(Fill} Red Brown Silty F1ne to 
Coarse Sand With Rock Fragments 

LSI------
Auger Refusal At 2.5 Feet 
Boring Terminated At 2.5 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered 
After 24 Hours 

BORING ANO SAMPLING MEETS ASTM D-1581 

:ORE DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D.· SAMI'"LER 1 FT. 

~ UNDISTURBED. SAMPLE 

I so I % ROCK CORE RECOVERY 

WATER TABLE, 24 HR. 

WATER TA.LE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 1 0 20 3 0 "'0 60 8 ~ 00 

TEST BORIN& RECORD 
BORING NO. B-8 

DATE DRILLED 9/5/78 
JOB NO. CH 4155 

PAGE_l_oF_, _1_ 

LAW ENGINEERING TESTING COMPANY 



DEPTH 

FT. 

DESCRIPTION 

3.0 

(Fill) Red Brown Silty Fine to Coarse 
Sand With Rock Fragments 

Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAMPLING MEETS ASTM D-1511 

'ORE DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED 'SAMPLE WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. I so I % ROCK CORE REcovERY 

-...-
LOSS 011' DRil I INC WAT ... a 

e PENETRATION-BLOWS PER FT. 

0 10 20 ~ 0 40 60 so 00 

I I 
I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-8A 
9/5/78 
CH 4155 

PAGE_l_OF~ 

' 

LAW ENGINEERING TESTING COMPANY 
: .. ,... .-· 



-
DEPTH 

'1". 

DESCRIPTION 

(Fill) Brown Silty Fine to Coarse 
Sand With Rock Fragments 

3.0.__ __ _ 
Auger Refusal At J.O Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered After 
24 Hours 

BORING AND SAM~LING MEETS ASTM D-151& 

·CORE DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OF BLOWS OP' 140 LB. HAMMER 

FALLING :10 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURB~D SAM~LE 
I-- I_ ---~ ____ ----··--·· ---

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

10 20 0 o1 0 60 80 00 

1-50=- 011 

~----

Ill ~ 
I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-9 
9/5/78 
CH 4155 

PAGE__:_oF_l_ 

I 

• 

LAW ENGINEERING TESTING COMPANY 



:>EPTH 
r-

DESCRIPTION 

(Fill) Brown Silty Fine to Coarse 
Sand With Rock Fragments 

3 . .&-----
Auger Refusal At 3.0 Feet 
Boring Terminated At 3.0 Feet 
No Groundwater Encountered At 
Time of Boring 
No Groundwater Encountered 
After 24 Hours 

-RING AND SAMPLING MEETS ASTM 0.15aa 

IE DRILLING MEETS ASTM D·21U 

PENETRATION IS THE NUMBER OF BLOWS 01" 140 LB. HAMMIER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 I"T. 

~ UNDISTURBED S~MPLE 
--::;..-

WATER TA8LIE, 24 HR. 

WATER TA8LIE, 1 HR. 

0 

e PENETRATION-BLOWS PER FT. 

to 20 :30 ~o sq_ so_ oo 

I 
I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-9A 
9/5/78 
CH 4·155 

PAGE_l __ OF~ 

I 

LAW ENGINEERING TESTtNG COMPANY 



DEPTH 
FT. 

DESCRIPTION 

(Residual) Firm Tan Brown Micaceous 
Silty Fine to Medium Sand 

.01------ -- ---- ------
Dense Green Brown Micaceous Silty 
Fine to Coarse Sand 

.a~--------------------------------~ 

. ) 

Partially Weathered Rock Sampled As 
Green Brown to Blue Gray And Tan 
Micaceous Silty Fine to Coarse Sand 

Auger Refusal At 31.0 Feet 
Boring Terminated At 31.0 Feet 
No Groundwater Encountered At 
Time of Boring 

BORING AND SAMPLING MEETS ASTM D-1581 

~E DRILLING MEETS ASTM D-2113 

PENETRATION IS THE NUMBER OF BLOWS OF 140 Lll. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 I"T. 

~ UNDISTURBED SAMPLE 

I so I "K. ROCK CORE RECOVERY 

-...-
WATER TABLE. 24 HR. 

WATE" TABLE. 1 HR. 

e PENETRATION·BLOWS PER FT. 

0 10 20 30 ~0. 60 80 00 

\ 

I 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

s-.10 

9/6/78 
CH 4155 JOB NO.· 

.PAGE~OF~ 

LAW ENGINEERING TESTING COMPANY 



0 

"'EPTH 
T. 

DESCRIPTION 

(Residual) Stiff Tan Brown Micaceous 
Fine Sandy S i 1 t 

-------·-ss~----
• · ·Firm Tan Brown And Green Gray 

17.0 

Micaceous Silty Fine to Coarse Sand 
W:i.t;h Weathered Rock Fragments 

Dense Blue Gray, Brown And White · 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock F~agments 

e PENETRATION-BLOWS PER FT. 

0 10 20 :JO ~0 60 Btl 00 

-----

.:.>·. 

- fY.:~' .. : ~.:~-·.~-~-$· i,~\~ >_:.• ~-- :{ 

- //. 
, -· :· :(L. ~·. ,..-... "-'+-1~-:-t* 50• 2 9. ot:::!::=::=:--:=::===::::;;-::======:::t 29. 511--_.!_'_-• ___ _ 

Boring Terminated At 30.0 Feet 
No Groundwater.Encountered At 
Time of Borin~~:-~, . 

~--~~--~----~-4--+·-:·~~~-~~,~:~:-~'rtf.~:: 

·· ~t" ~,~n~ . b~ •• /:c .. 
~~·..:-. -·- ' 

*Part i a 11 y w~.,{1~f!red Rock Samp 1 ed 
As Blue :Gray~S'flty Fine to Medium 
Sand 

BORING AND SAMPLING· MEETS ASTM D-1511 

CORE. DRILLING MEETS ASTM D·2113 

PENETRATION IS THE NUMBER 0~ BLOWS OF 1-40 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNOISTURBED SAMPLE WATER TA8LI£. 24 HR. 

-.;:-- WATER TABLE, 1 HR. 

-·---.:.-

--



'lEPTH 
T. 

DESCRIPTION 

0 

5-? 

17.0 

(Residual} Stiff Tan Brown Micaceous 
Fine Sandy Silt 

---------f.----
'Firm Tan Brown And Green Gray 
Micaceous Silty Fine to Coarse Sand 
Wlt;h Weathered Rock Fragments 

Dense B 1 ue Gray, Brown And White · 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock Fragments 

29. ot:::!!:=:=:::-=:======~======::t 29.5._-~~·--------

Boring Terminated At 30.0 Feet 
No Groundwater Encountered At 
Time of Borin~.--

~~~-··; 

*Partially Weathered Rock Sampled 
As Blue :Gray~?'fffty Fine to Medium 
Sand 

BORING ANO SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM 0·2113 

PENETRATION IS THE NUMBEI't OP' BLOWS OF MO LB. HAMMER 

FALLING 30 IN. R£QUIRED TO DRIVE 1.4 IN. t. 0. SAMPLER 1 FT. 

~ UNOISTURBEO SAMPLE 

I I -..;::-
WATER TA8U. 24 HR. 

WATER TA•LE. t HR. 

0 

e PENETRATION-BLOWS PER FT. 

to 20 o ~o 6Q_ sa. oo 

.. -:· . ... 
·- ........ _ -· ·.-· 

.-

;;{. ~. ~-· f ( t : 
... ·!· 

------

·· .. 



DEPTH 

FT . 
DESCRIPTION 

'.0 

.0 

0 

(Residual) Firm Tan Brown Micaceous 
Silty Fine to Medium Sand 

1------ -- -- -- -- --- -
Dense Green Brown Micaceous Silty 
Fine to Coarse Sand 

Partially Weathered Rock Sampled As 
Green Brown to Blue Gray And Tan 
Micaceous Silty Fine to Coarse Sand 

--

Auger Refusal At 31.0 Feet 
Boring Terminated At 31.0 Feet 
No Groundwater Encountered At 
Time of Boring 

: . ..; .. ::... ... .. - .. .... 

-

BORING AND SAMPLING MEETS ASTM 0.1511 

E DRILLING MEETS ASTM D·21 13 

nNETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED SAMPLE 

I so ( % ROcK coRE REcovERY 

-...-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

e PENETRATION-BLOWS PER FT. 

0 10 20 3 0 40 6J2_ B(l J 00 

~ 

\ 

• 
1\ 

1\ 
ll 

50=r: 6'' 

-~ 

~ so=- 3" 

-

TEST BORING RECORD 
BORING NO. B-10 

DATE DRILLED 9/6/78 

JOB NO • CH 4155 

PAGE_!___ OF__..!_ 

...... - ---- ... ~ .... ,.. ... , ___ ···- ----- .. - - -



) 

) 
-
) 

DESCRIPTION 

. 

\Residual) Stiff Tan Brown Micaceous 
Fine Sandy s i 1 t 

- -- --- ---- --- --- --·-
Firm Tan Brown And Green Gray 

Micaceous Silty Fine to Coarse Sand 
With Weathered Rock Fragments 

Dense Blue Gray, Brown And White 
Micaceous Silty Fine to Medium Sand 
With Weathered Rock Fragments 

.. 

" 

Boring Terminated At 30.0 Feet 
No Groundwater Encountered At 
Time of Boring 

*Partially Weathered Rock Sampled 
As Blue .Gray Silty Fine to Medium 
Sand .. 

-

BORING AND SAMPLING MEETS ASTM D·1515 

E DRILLING MEETS ASTM D•2113 

· -·4ETRATION IS THE NUMBER OF BLOWS 0 .. 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~UNDISTURBED SAMPLE WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. I so I ""' ROCK coRE RECOVERY 
LOSS OF DRILLING WATER 

0 

e PENETRATION-BLOWS PER FT. 

10 20 1 0 40 60 80 00 

' 
\ 

1\ 
• 

-

TEST BORING RECORD· 
BORING NO. 

DATE DRILLED 

JOB NO. 

B-11 
9/6/78 
CH 4155 

PAGE __ l_oF_·1_ 

LAW ENGINEERING TESTING COMPANY 



---· 
~~--

DEPTH 

FT. 

DESCRIPTION 

(Fill or Possible Alluvium) Very Loose 
Gray Black Brown Micaceous Silty Fine 
to coarse Sand 

3.0 1----------------t 
(Alluvium) Firm to Soft Blue Black 
silty Clay With Wood Fragments and 
Decayed Organics 

3. 0 1---- --- --- -- -- -
(Alluvium) Very Soft Blue Black Fine 
to Medium Sandy Clayey Silt With 
Decayed Organics and Coarse Sand 
and Gravel from 13.5 to 14 Feet 

•. o t--------------~-------1 
(Residual) Loose Tan Brown Micaceous 
Clayey Silty Fine to Coarse Sand With 
Weathered Rock Fragments to Very Loose 
Tan Micaceous Silty Fine to Coarse 
Sand 

-- ---- ---
£ir.m Tan Brown Micaceous Silty Fine to 
Coarse Sand 

.0 ~------------------~ 
Very Dense Mottled Gray, Tan and White 
Micaceous Silty Fine to Medium Sand 

.o .---------~~---.----1 

.3 
Boring Terminated -,at:. 34.3 Feet ... ::-_:,·. 

Groundwater at 3 Feet at Time of Borinc 

Groundwater at 1 Foot on 8/13/80' 

Approx. 
Elev., Ft. 

107o±o 

1065 

1060 ,. 

1055 

1050 

1045 

1040 

1035 

*Part1ally Weathered Rock Sampled As Green Tan Brown 
Micaceous Silty Fine to Coarse Sand 

BORING AND SAMPLIN'G MEETS ASTM D-1111 . 

')AE DRILLING MEETS ASTM 0.2113 

o'ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. $AMPLER 1 FT. 

• UNDISTURBED SAMPLE 

l•o I "" RocK coRE REcOVERY 

WATER TABLE. 24 HR. 

WATER TABLE. 1 HR. 

e PENETRATION·BLOWS PER FT. 

10 20 30 40 60 80 100 

\'so= 

TEST BORIN8 RE.CORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

BB-1 

8/8/80 
CH 4467 

PAGE~OF~ 
LAW ENGINEERING ;"t;ESTING .COMPANY 



DEPTH 
FT. 

DESCRIPTION 

0 
--wP p rl c: rom 'fupsO•..L.J. '----- ---,-~-:--:----f 
(Alluvium) Firm Gray Tan Brown Slightly 
Micaceous Fine Sandy Silt 

3• 0 ._(_A_l-luvium) Loose Blue Tan Gray 
Micaceous Silty Fine to Medium Sand 
With Wood Fragments 

·.o t---
{Alluviurn) Firm Tan Blue Gray 
Micaceous Silty Fine to Medium Sand 
With Coarse Sand and Rounded Gravel 
at 28.5 Feet 

.0._ ______________________________________ ~ 

(Residual) Firm Green and White 
Micaceous Silty Fine to Medium Sand 

.5~====-=======~======~====~ 
• 

9 Boring Terrninated~~i--33.9 Feet 
-:.:o""'·.. : 

Groundwater at 4.5 Feet at Time of 
-· 

Boring -

Groundwater at 6 Feet on B/13/80 

Approx. e PENETRATION-BLOWS PER 
1 

FT. 
E ev., Ft. 

1068+ 0 10 20 30 40 GO 80 100 

1063 

I 
~ 

\ 
1058 4 

1053 

\ 
1048 

1043 

1038 

1033 

\ 
..._ 

4 

*Partl.a.l.ly Weathered Rock Sampled as B. ue l:iray 
and White Silty Fine to Coarse Sand 

BORING AND SAMPLINQ MEETS ASTM D•1511 

"!ORE DRILLING MEETS ASTM D-2113 

.!NETRATION IS THE NUMBER 01" BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

• UNDISTURBED ~AMPLE 
--i:--

TEST BORINcJ RECORD 
BORING NO.· 

DATE DRILLED' 

JOB NO. 

BB-2. 

8/7/80 
CH4467 

PAGE ... 1 .. OF· 1. ----

n 

I so I % ROCK CORE RECOVERY 

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 
LAW ENGINEERING TEsTING COMPANY 

LOSS 01" DRILLING WATI!:R 



~ . .;,_ 
. <-~-::. 

DEPTH 

'FT. 

DESCRIPTION Approx. e PENETRATION-BLOWS PER FT. 
Elev., Ft. 

(Alluvium) Soft to Very Soft Tan 
Brown to Gray Tan Micaceous Clayey 
Fine Sandy Silt 

5 • 5 11-(-A-l-l uvi urn) Very Loose to Loo_s_e_T_an_ -

Blue Gray Micaceous Silty Fine to 
Medium Sand With Decayed Organics 

7.01--- ----
(Alluvium) Very Loose Tan Blue Gray 

Micaceous Silty Fine Sand to Loose 
Tan Blue Gray Micaceous Silty Fine to 
·coarse Sand With Rounded Gravel Below 
26.5 Feet 

3.5 ~----------------------------------~ 
(Residual) Loose Green and White 
Micaceous Silty Fine to Medium Sand 

4.3 

3 • 0 .. =p•--,ar..,.......tia--.-l .. l .... L~y--w~e-a-=t t....,.:lh-t,~-!:r-~_ ...... _d.-_=-Ro-.-ck-c::=-: ... -,.m-.r-..-\n-=-~-=A-s---+ 
Green Brown and ~it~ Silty Fine** 

----1 
Boring Tennin ~ -~ •34. 3 Feet 

Groundwater at 2¥~', ·. at Time of Boring 
and 5 Feet After Several Hours 

*Topsoil 
~*to Coarse Sand 

BORING AND SAMPLING MEETS- ASTM D-15 .. · 

~DRE DRILLING MEETS ASTM D-211:1' 

1067± 

1062 

1057 

.1052 

1047 

1042 

1037 

1032 

• 'ENETRATION IS· THE NUMBER OP' BLOWS OP' 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

•. UNDISTURBED. SAMPLE" 

1 so r %- ROCI( CORE RECOVERY 

--~-

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OP' DRILLING WATER 

\ , 
1/ 

10 20 30 _4Q_ _60 80 [)() 

\ 

ihoa= l.O" 

---... ,-~ :;;: .. 

TEST .ORINS RE"CORD 
BORING NO" • 

DATE DRILLEIY 

JOB NO~ 

B/12/80" 

CH- 4467 

PAGE. . l. oF· _1, ---
LAW ENGINEERING· TESTING COMPANY 



DESCRIPTION 
Approx. 

DEPTH 

FT. 
Elev., Ft. 

e PENETRATION-BLOWS PER FT. 

4.0 

l2.0 

Z.8. s 

3>4. 5 

38.5 
t ). 0 

l07o+o 10 20 30 40 60 80 100 

(Fill) Gravel and Soil Mixture -
(Fill) Firm Brown Micaceous Silty 

4 
Fine to Medium Sand 

(Alluvium) Firm Blue Gray Micaceous 1065 • Fine to Medium Sandy Silty Clay to \ Fine Slightly Sandy Silty Clay .. 

1060 ~ 

- I (Alluvium) Very Soft Blue Gray 
Micaceous Fine Slightly Sandy Silty 
Clay With Silty Fine to Coarse Sand 

1055 Seams 

1050 I• 

-
(Alluvium) Loose Tan Blue Gray 
Micaceous Silty Fine Sand 

.. 
1045 

(Alluvium) Loose to Firm Gray Tan . 
Silty Fine to Coarse Sand With Rounded 1040 

Gravel. Larger Gravel and Cobble~ 
From 33.5 to 34.5 Feet 

:l -

~ 101t; 
(Residual) Firm Tan·Brown Micaceous 
Silty Fine to Medium Sand ""' - " I'- ["-

- "" l'e Very Dense Tan Brown Silty Fine to 
Coarse Sand - 1030 

Boring Terminated aS 40.0 Feet 
BORING AND SAMPLING MEETS ASTM D·1511 

':ORE DRILLING MEETS ASTM D·2113 

Groundwater Encountered at 5 Feet at Time of Boring 

. 'ENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED SAMPLE 

I so I "'- RocK coRE RECOVERY 

....... -
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

TEST BORING RECORD 
BORING NO • 

DATE DRILLED 

JOB NO. 

BB-4 

8/8/80 

CH 4467 

PAGE_l_oF_l_ 

LAW ENGINEERING TESTING COMPANY 



;.·.~ . 

DEPTH 

FT. 

DESCRIPTION Approx. • PENETRATION-BLOWS PER FT. 
E1ev., Ft. 

1068±. I 0 2 0 30 A_O _E.Q 80 ~0 

3.0 

5.0 

~~M~ §~l'l~I~~~a5 Ef1l6si"~~~ ~~~.,h 
(Alluvium) Soft G;-ay Tan Brown S.llghtly 
Micaceous Fine Sl1ghtly Sandy S1lt 
Wilb.Mo.od ;md nPr!• li ~~ 

(Alluvium) Firm Tan Blue Gray Silty 
clay 
(Alluvium) Very Soft Tan Blue Gray to 
Blue Gray Silty Clay 

l o.o ----- > • Mi (Alluvium F1rm Tan Brown caceous 
Silty Fine to Medium Sand to Loose 
Blue Tan Gray Micaceous Silty Fine to 
Medium Sand With Organics and Rounded 
Gravel Below 28.5 Feet 

sa.~~--------------~~~-------------1 
(Residual) Firm ~'-"-~-- Tan to Gray, 
Green and White uit'~-l- ... ,1!'1 Silty Fine 
to Medium Sand ~;f:~l.-

~85 ~~~--~--~~~~~~~~~~~~-; 
• 1 Very Dense Residual Soil (No Sample 

~O. r ~covery) 

1063 

I 
1058 

1053 

1048 

\ 
1/ 

I 
1038 

I 

!102A 

Boring Terminated at 40.0 Feet 
BORING AND SAMPLING MEETS ASTM 0.1511 

Groundwater at 1 Foot at Time of Boring 

CORE DRILLING MEETS ASTM 0.211:1 
~roundwater at 5 Feet After 24 Hours 
.\:NETRATION IS THE NUMBER Of' BLOWS OF 140 LB. HAMMER 

FALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. I. 0, SAMPLER 1 FT. 

• UNDISTURBED ~AMPU 
I so I % ROCK CORK RECOVERY 

-..;:--
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS Of' DRILLING WATER 

TEST BORIN& RECORD 
BORING NO • 

DATE DRILLED 

JOB NO • 

BB-5 
8/12/80 

CH 4467 

PAGE__2:_oF __ l_ 

LAW ENGINEERING TESTING COMPANY -



-~--- -~--~-----------.... 
DEPTH 

FT. 

DESCRIPTION 

(Residual) Pink Brown Micaceous Silty 
Fine Sand to Tan Micaceous Fine to 
Medium Silty Sand (No Split-Spoon 
Samples Obtained - Soil Descriptions 
From samples of Auger Cuttings) 

f).O 1--- ----
Residual Soil Sampled as Dense Red 
Tan Brown Micaceous Silty Fine to 
Medium Sand From 18.5 to 20.0 Feet and 
Firm Gray Tan Brown Micaceous Silty 
Fine to Medium Sand From 43.5 to 
45.0 Feet 

Approx. 
Elev., Ft. 

+ 1137-0 

1132 

1127 

1122 

1117 

1112 

1107 

1102 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

• 

1097 fO.o ._ ________________________________ ._~._._._ __ _..__. __ .__._._._._.. 

BORING AND SAMPLING MEETS ASTM 0•1511 

CORE DRILLING MEETS ASTM 0·2113 

cNETRATION IS THE NUMBER OF BLOWS OP' 140 LB. HAMMER 
I"ALLING 30 IN, REQUIRED TO DRIVE 1.4 IN. I, D. SAMPLER 1 FT. 

• UNDISTURBED ~AMPLE 
I so I % RocK CORE RECOVERY 

--i:--

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OP' DRILLING WATER 

TEST BORING RECORD 
BORING NO. 

DATE DRILLED 

JOB NO • 

BB-6 
8/7/80 

CH 4467 

PAGE ...2:__ OF _2_ 
LAW ENGINEERING TESTING COMPANY 



Approx. 
DEPTH 

FT. 

DESCRIPTION E1ev., Ft. 
1097±0 

~ .. o 

esidual Soil Sampled as Dense Red 
... 'an Drown lticaceous Silty Fine to 
Medium Sand From 18.5 to 20.0 Feet 
and Firm Gray Tan Brown Micaceous 
Silty Fine to Medium Sand From 43.5 to 
45.0 Fe~e~t~-----------------------­
Boring Terminated at 45.0 Feet 

Groundwater at 40.5 Fe~t at Time of 
Boring 

Groundwater at 32.5 Feet on 8/12/80 

BORINQ AND SAMI"L.INQ MEETS ASTM D-1511 

CORE DRIL.L.INQ MEETS ASTM D-2113. 

1092 

IETRATION IS THE NUMBER OP' BLOWS OP 1 .. LL HAMMER 

• AL.UNQ 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 P'T. 

• UNDISTURBED S_AMI"LI!: 

I so I % ROCK CORE RECOVERY 
---

WATER TABLE. 24 HR. 

WATER TABLa. 1 HR. 

L.OSS 0P DRIL.LINQ WATER 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

• 

r ·.i 

Ttsf ·aoR•N•rcrcoRD·,· -· . . . . -' ~ 

BORING NO;;~ } {~-,(): 
DATE DRILLED:· a¥Pfl80" 
JOB NOo. 

.1 - . ,·.' •:-_ ~ 

PAG£--:1:-or·;·:·z ... '· 
LAW ENGINEEAt~T~:.COMPANV:. 

. :· .. !'·-· ·~-~ •. ·: ~;<fi:i,:->.,..-. _-,;,:·:,' "· 



DEPTH 

FT. 

DESCRIPTION Approx. 
.!!:lev., Ft. 

1167+o 

e PENETRATION-BLOWS PER FT. 

0 
" 

5.0 

36.0 

39.5 

- 10 20 30 40 60 80 100 

r.-Tnpsru. o nrl 1nots 

(Residual) Red Brown Micaceous 
Slightly Clayey Fine to Medium Very 
Sandy Silt (No Split-Spoon Samples 
Obtained - Soil Description From 
samples of Auger Cuttings) 1162 

1---- -- -
Finn Tan Brown Micaceous Silty Fine 
to Medium Sand to Fine to Coarse Sand 

1157 , 

1152 

1147 
•: 4 

.. 
1142 ·- _-. 

1137 .•. --- f-. - " 

. :.~---- ' 
- . ... 1132 .... .•. f-- -1- . 

~ ···-·--. 
:.nr_;.;;;:; . 1\ Dense to Very Dense Tan White to Gray '-

Tan White Silty Fine to Coarse Sand ~ -. 

·- ' 
• .. 

1127 .· 
l{p "'"' ~(' All<JP "!=: at: .1'1 ::> l'·ee· ...... , ~--- ~:..e.:~ """· 1.--- ,.::..~ -~;-.'i- _. 

*Hon.ng 'l'ernunated at J9. S Feet No Groundwater Encountered at Tune 
of Borinq Borehole Caved and Dry at 34 Feet AfterT2E4,SHoTu_ras,a~_.,.,.aa.,· ... ·.··R-P·.C·"-·oR· o·· BORING AND $AMPLING MEETS ASTM D-1111 U ft ... &.' 

CORE DRILLING MEETS ASTM D-Z113 

PENETRATION IS THE NUMBER OF BLOWS OP 140 LB. HAMMER 
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN, I. D. SAMPLER 1 FT. 

~ UNDISTURBE~ SAMPLE 

.. - :. r.-:;i; ~ t ... 

BORING NOl . ~~sa ... ~: 
DATE DRflt.Ed .;.__ . .'tf-i!J/SO 

JOB NO.. ···-· -··"· . "' .. cH 446., 

PAii•-.Jt~~ fjf.~.!" ... · 

< 
".o·.; 

-;;...-
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 
·". . . 

LAW ENGiNEEttfif&_Tiiffka COMPA~~"t< I $0 I % ROCK CORE RECOVERY 
LOSS OP DRILLING WATER 



DEPTH 

FT. 

DESCRIPTION Approx. • PENETRATION-BLOWS PER FT. Elev., Ft. 

0 
1165.:!..o I 0 20 30 40 60 80 100 

(Residual) Red Brown Hicaceous Fine 
Sandy Silt With Loose to Firm 
Consistency, Based on Driller's 
Assessment of Drilling Difficulty 
(No Split-Spoon Samples Obtained) 

L5.0 -
Red Tan Brown Micaceous Silty Fine to 
Medium Sand With Firm Consistency, 
Based·on Driller's Assessment of 
Drilling Difficulty (No Split-Spoon 
Samples Obtained) 

5.0 ------- --- --·-
Tan Bro.wn MicaceOUS:. Silty Fine to 
Medium Sand With Estimated Firm to 
Dense Consistency (No Split-Spoon 
Samples Taken) 

BORING ANO SAMPLING MEETS ASTM D-1111 

CORE DRILLING MEETS ASTM 0·2113 

l.l60 

1155 

1150 

1145 

1140 

1115 

1110 

I'ENETRATION IS THE NUMBER Of' BLOWS OF 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~UNDISTURBED _SAMPLE 

' .. 

I 

I 

t 
l 
l 

\ 

.. 

f • j 
f 

·\'" 

I r 
·t 
~ 

! . r , 

... 
o.;·· 

.; 

; 
·l 

\t' 

~-

I 
I 

TE~1t .,,~flt·_.,.~CQROi 
BORINt:. N~ .· <·· : . BB:-JA 

OAT~· ~~~~~~n;: ~·Ef,/j]]~O_~:·: 
. • ::'!:".J .. ·~·-l.:H 446 7 

JOB. NO~ _ ·~·----· .... 

PAG~ lj OF;~ 
. ' ~ :,;t,""' _ .............. ~ ....... , ' _._ .. ~-- ··-

:.:-·-

I so I % ROCK CORE RECOVERY 

-...:--
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS Of' DRILLING WATER 
.LA~._,~!~~~~~~~~~- COMPANY.,-. 



DEPTH 

FT. 

r f) 

Tan Brown 

DESCRIPTION 

Micaceous Silty 

Medium Sand With Estimated 
Fine to 

Firm to 

Dense Consistency (No Split-Spoon 

Saritples Taken) 

52.0 ---
Tan Brown Micaceous Silty Fine to 
Medium Sand With Estimated Very 
Dense Consistency 

-

·-iS. 0 Partially Weathered Rock As Estimated 
by Driller 

3.1 
Refusal to Rotary Drag Bit ab· 63.1 
Feet 

Boring Tenninated at 63.1 Feet 

Approx. 
E1ev., Ft, 

+ 
112~0 

1120 

1115 

1110 

1105 

1100 .. 

e PENETRATION-BLOWS PER FT. 

10 20 30 40 60 80 100 

.•. 

• 50= 0 

-·- ~--a. . ... Lc 

.. ... . ~ ·- ... -······ --·--··- ...... _..,. .. ,...,..._ 

-- . -·.x.:._ .. -
~1'-:·-. . 

. 
-.it~~---;. -
~-.,,. .. 
~::--:---~-.. 

·-·: 

BORING AND SAMPLING MEETS ASTM D-1511 

CORE DRILLING MEETS ASTM D•Zit3 

PENETRATION IS THE NUMBER 0~ BLOWS 0~ 1•0 LB. HAMMER 

FALLING 30 IN. REQUIREO TO DRIVE 1 •• IN. I. 0. SAMPLER 1 FT. 

• UNOISTURBED ·SAMPLE 

I so I % ROCK coRE REcovERY 

-...-
WATER TABLE, z• HR. 

WATER TABLE, 1 HR. 

LOSS Qpr DRILLING WATER 

- ......... ......... - ~· .... .... ...• -.. ~.- . ... .. . . 

. 

: 

.-;,.;b~.-1'-:< """""" ··-.;.· ~·-· 
.... ,~. 

TEST :;&.0Rifl8, -~RE"CORD 
ao·RiiiiG NC>-~ ·- '··· .: .... aa~7A 
DATE 'oRtLliED S/:11180 

JOB NO. -;,;;--.. ..;..· ..;.;.;~.;..· ·;..;:C~H:.....;.4..;;.46.;..7 __ 

P'AGE----~. 'o''F~ 

LAW ·Ei'Ndlriltiiilir'fu TESTING COMPANY 



DEPTH 

FT. 

DESCRIPTION Approx. • PENETRATION-BLOWS PER FT. 
Elev., Ft. 

() 
ll60±o I 0 20 30 40 60 80 100 

..- d . F' (Residual) Re Brown Micaceous ~ne 

sandy Silt With Loose Consistency, 
Based on Driller's Assessment of 
Drilling Difficulty (No Split-Spoon 
Samples Obtained) 1155 

1150 

1 3. o .._ __ --- --- --- -- -- -
Red Tan Brown to Tan Brcwn Micaceous 
Silty Fine to Medium Sand With Firm 
Consistency Based on Split-Spoon 
Sample from 13.5 to 15.0 Feet and 
Driller's Assessment of Drilling 
Difficulty in Soils Below 

• «). 0 

,. --

1145 

1140 

1135 

1130 

1125 

ll20 

BORING ANO SAMPLING MEETS ASTM 0.1511 

CORE DRILLING MEETS ASTM D·Z1U 

ENETRATION IS THE NUMBER OF BLOWS OP' 140 LB. HAMMER 

FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT. 

~ UNDISTURBED ~AMI"LE 
I so I % ROCK CORE RECOVERY 

....... -
WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS OF DRILLING WATER 

• 

TEST BORIN& RECORD 
BORING NO. 

DATE DRILLED 

JOB NO. 

BB-8 

8/12/80 
CH 4467 
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LAW ENGINEERING TESTING COMPANY 



) 

DESCRIPTION 

Red Tan Brown to Tan Brown Micaceous 
silty Fine to Medium Sand With Firm 
consistency Based on Split-Spoon 
sample from 13.5 to 15.0 Feet and 
Driller's Assessment of Drilling 
Difficulty in Soils Below 

15 

~7.5~--------------------------------4 
Partially Weathered Rock Sampled As 
Green Tan Brown Micaceous Silty Fine 
to Coarse Sand 

b3.81--
Boring Terminated at 63.8 Fe~t 

BORING ANO SAMPLING MEETS ASTM 0.1511 

CORE ORILLINQ MEETS ASTM 0.211:1 

1100 

PENETRATION IS THE NUMBER OP BLOWS OP 140 LB. HAMMER 

FALLING :SO IN. REQUIRED TO DRIVE 1.4 IN. I. D. SAMPLER 1 FT.· 

• UNOISTURBE~ SAMPLE 

I so I '!Co ROCK coRE RI!:COVERV 

WATER TABLE, 24 HR. 

WATER TABLE, 1 HR. 

LOSS opr DRILLING WATER 

e PENETRATION-BLOWS PER FT. 

BORING NO. 

DATE DRILLED· ..;;;;...:::.~.;;.:.::='-=:.;;..;~ 

JOB NO~ 

PAGE ~~<·~~~t.~t~. 
LAW· ENGINEERJNG\:.::r - . .JiTCO 
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